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ABSTRACT

Thie report providea thermophysical properties data for

all ferroue etructural alloye used in the oonetruction of
Code~stamped nuclear componente and unfired rressure veseele,
Properties include thermal diffusivity, thermal conductivity,
apecific heat, and thermmal expaneion (inatantaneous, mean,

and linear), Tables are provided for each material covering
temperaturee from room temperature to i700°F (827%). Appended
to the report are tables correlating nominal compoeition
designations and Unified Numbering Syetem (UNS) wumbere with
ASME specification numbere, and vice verea.
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OF
FERROUS STRUCTURAL ALLOYS
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INTRODUCTION

Data on thermophysical properties are essential for the design and
analysis of components that operate at elevated temperatures. The

Nuc lear Systems Materials Handbook (NSMH) Program, among others,
provides such data through a thorough assessment of design data/
materials properties ruoquirements. The purpose of this document is to
report on what was done to meet those requirements.

BACKGROUND

Nuc lear system components are generally Code-stamped items. This
means that they were designed, constructed, and tested in accordance
with rules established by the American Society for Mechani_a)
Engineers (ASME) Boiler and Pressure Vessel Code. The design process
requires useé of several thermophysical properties including therma)
conductivity, thermal diffusivity, and thermal expansion. Although
values of specific heat are not generally used in Code design, they
are required in other performance analyses. Some disagreements exist
with respect to the precision required of these properties, but the
fact remains that recommended values must be provided for every
material used in construction.

Nuc lear plants, whether they be light water reactors, sodium or gas-
cooled breeders, or fusion reactors, are all! constructed using a large
variety of common ferrous structural material: Neither the ASME
Boiler and Pressure Vessel Code nor the Nuclear Systems Materials
Handbook provides adequate thermophysical properties data for all of
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the structural materials used or envisicned for use. Recognizing this
apparent gap in the available data base, westinghouse Hanfird Company
contracted with the Center for Information and Numer ical Data Analysis
and Synthesis (CIKDAS) to develop the required properties data.

CINDAS has, as part of its overall operation, the Thermophysical
Properties Research Center (TPRC). This Center, located at Purdue
University, maintains on internationa) data base containinn over
70,000 unclassified technical papers from wurldwide sources. CINDAS
was selected for this work on thermophysica) properties of ferrovus
structural materials, because of its close association with the
Natfonal Bureau of Standards and because of the obvious need to
synthesize values where data are essentially nonexistent.

SCOPE

The contract work was initially scoped to include only those materials
originally identified through the NSMH program. Because of the
matrix-type approach used by CINDAS, it was possible to include
several additional materials in the study to basically complete the
task for nearly every ferrous structural material that might ever be
used in the construction of a nuclear plant. In essence, this study
eventually encompassed all ferrous materials included within Section
ITT and Section VIII, Division 2 of the ASME Boiler and Pressure
Vessel Code.

Eighty different ferrous structural materials were ultimately included
in this study. It will become apparent later in the report that one
composition can represent several alloys, e.g. 18 Cr - 8 Ni represents
AISI 302, 303, 304, 304H, and 304L stainless steels. The following is
2 listing of the materials included, by major category:



CARBON STEELS
ats1 1010 steel

Plain carbon steels
1icon creels

J gteels
Yicon sreels

steel

172 Cr « 1/5 Mo 1 L » 1/2 Mo-V
172 Or » /% Mo~V 1 ¢r -} Mn-1/4 Mo
1280 = 1/4 Mo-31 11/8 Cr - 1/¢ Mo
1/2 Cr = 1/2 W 11/ Cr = 1/2 Mo-51
1/2 Cr = 1/2 Ni-1/5 Mo 1 3/4 Cr - 1/2 Mo-Cu
1/2 Cr - 11/4 Mn-51 8 Oy = 1/2 Mo
3/4 Cr = 1/2 Ni-Cu 3 ¢r - 1 Mo
3/4 Cr - 3/8 Ni-Cu-A\ § Cr =~ 1/2 Mo
1 ¢r =V § Cr~ 12 Mo-51
1. 1/5 Mo g Cr - 1/2 Mo-T1
1 Cr - 1/5 Mo-51 7 ¢r - M2 Mo
1 Cr= 1/2 W g Cr -1} Mo
. Manganesé Steels -
Mn -V w -2 Mo-1/4 N
Mn - 1/4 Mo Mn - 1/2 Mo-1/2 Ni
Wy - 12 W Mo - 1/2 Mo-3/4 N
N
3
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/2 Moy 2 N . Cu
172 Ny . 172 Cr-1/4 Mo.y 2 N . 3/4 Cr-1/4 Mo
3/4 Ny . 172 Mo-Cr.y 2 N . 3/4 Cra1/3 Mo
3/4 Nj . 172 Cy-mo 2 1/2 Ny
378 Ny . 172 Mo-1/3 Cray 3172 Ny
3/4 Ny . 172 Crel/2 Mo-y 3172 ny . 134 Cre1y2 Mo. vy
3/4 Ny . 1 Mo-3/4 Cr 5N . 174 pmy
1N . 172 Cre1/2 Mo 8 Ny
114 Ni . ) Cr-172 Mo 9 Ny
1374 §s . 3/4 Cr1/4 My
= Other Low Allgy Steels .
1172 ¢ . 172 My
KIGH ALLoy JEELS
12 ¢r 18 ¢cp . 10 Ni.cp
12 ¢r . 1A] 18 ¢r . 10 Ni.1y
13 ¢ 18 ¢p . 11 Nj
3er.g Ni 18 ¢p . 13 Ni.3 Mo
15 ¢ 8 ¢r . i8 Ni. Si
16 cr . 12 Ny Mo 1I9¢cr. g Ni-Mo.y
16 ¢r . 12 Ni.p Mo-N 2 Cr . 13 Nj.5 Mn
17 ¢r €3 Cr . 12 Ny
17 ¢r . 4 Ni-g Cu 25 Cr . 12 Ny
18¢r.g Ni-3 Mo 25 Cr . 20 N
18 ¢p . 8 Ni 27 Cr
18cr.g Ni-N 28 Nj . 19 CreCy-mo
4



Properties included wit

hin this study are’

thermal conductivity
therma) giffusivity
specific heat

mean coefficient O
instantaneous coeffi
1inear thermal expansion

{ thermal expansion (from 70°F)
cient of thermal expansion

(from 70°F)

4 from room temperature (70°F)
Property values are gener-

at 100%F, except for those
ombinations where the property 15 undergoing ra
sthin a given g00F {nterval, In those
provided in 10-25°F intervals.

g in this study range
{or some materials.
intervals beginning

Temperatures addresse
to as high as 1700°F
ally listed at 50°F
mater$a1s/property c
and significant changes A
instances, properties may be

pid

s are reported in engineering units.

data will want to use tre
the following

erties and temperature

The prop
users of these

Recognizing that some

equivalent lnternutiona1 System (81) of units,
conversions are provided:
Quantity Conversion Factor
Temperature Fto C te * -
Btu " " Bty
Thermal conductivity B to W, 1.7307 x ——25
he £t OF K L r £t OF
Thermal diffusivit (0 o w . 2.68 x 10°° {;‘3—
y hr 8 S ' r
Btu J J Btu
Specific heat 2Rt K T3 4186.8 x
16°F 9 9 1b°F
Nt
5



= HIGH ALLoy STEELS {Cont‘d}

QUM}_}_Q Lonversion |
}
.i .
Linear thermal expans on %%‘ to gm mm
Instantaneous coefficent O~ to %=1
of therma) expansion

Mean Coefficient of

1 1o o+l k™« 0,555 5 0p-1
therma) expansion
1V, NET&DOL%Y

The Personnel at CINDAS fipgt

» eValuated, ang Sub-
Hanford Company 1n the form of
The Support ing documen -
lable data sets,
Operty. In those

and
with each pr

cowpositions.

guess" of the Property,
nation of the

this resultant
ith curves representing
technigue, when

or which Properties have
effective ang accurate. The






The tabulated property values may also be used to estimaie densities |
for corresponding materiais. This may be accomplished by using one of
the following relationshipe: |

Density at temperature T (°F) = therma) conductivity divided by
the product of thermal diffusivity and specific heat at
temperature T (°F).

of

Density at temperature T (°F) = density at room temperature
(70°F) divided by the quantity 1 + Ja, (1-70) , where a_

is the mean coefficient of thermal expansion at temperature 7T
(,F)

These two methods may produce different results, primarily because
different data bases are generally involved. Emphasis is placed on
the fact that these techniques are to be used for apprcximation with
the latter technique probably producing the most reliable results.

Values of linear thermal expansion and mean coefficient of thermal
expansion, shown in Appendix A, are related through the following
equation:

Linear thermal expansion at temperature T (°F) = the
product of the mean coefficient of therma) expansion at
temperature T (°F) and the quantity (T-70), where T

is in °F.

The values for linear thermal expansion, when calculated from values
of mean coefficients, may not agree in the last decimal place with the
values shown in Appendix A, The reason is that the tabulated values
of linear thermal expansion were first plotted by CINDAS, through
which a smooth curve was passed, and then values were tabulated.
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Appendixes B and C include reference to 2 1/4 Cr-1 Mo and A-286 (26
Ni-15 Cr-2T1 steel even though they were not included in this study.
Thermophysical properties for these material are given in the NSMH,

Although the properties provided in this report are directed toward
elevated temperature nuclear systems, they are equally applicable for
nonnuc lear applications. Basic properties of materials remain the
same regardless of their end use.

VL. SUMMARY

The results provided in this report are unique in that they represent
the first comprehensive assessment of thermophysical properties on
such a broad spectrum of materials. » “sover, they provide the means
to match a set of thermophysical properties to a material described
only by specification rather than by generic name or composition.
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PLAIN CARBON STEEL
(Mn < 1.0 and S1 <0.10%)

Mean

Instantaneocus

L e Rl e e

Coefficient of Coefficient of

7
-
=33 saze
MM:\ D OG-
5
e
Sl 1RBER
'W” LYY Y- Y
_ 2
¥
52l gomay
OO0 WM
fae
8838
coose

0.695
6.674
0.645

0.613
0585

A

34.7
u.l
3.0
32.9

iy g e
! £-1)

hr

&%

Temperature Therma!

S N,
70
100
150

ERsCN

L
it R R Bac

7.30
7.49
7.56
7.8¢
8.03

.3
a5

32.3
31.6
30.9

R2§22

PTEL

L
L T

8.21
8.2%
8.51

8.64
g8.78

0.130
0.132
0.136
0.140
G.144

Lwomeo
. . . . .

ERREY

REERR

.....

REONR

. . . . .
W

0.i48
0.152
0.156

0.160
0.166

RRRRAR

g 4 4" S
cooooo

e e

LEOSN

58838

4.5
19,13

16.72
1.8
11.83

DIRNR

f A% %3
0P oo

SHRER

. . . o .
oo

0.170
0.175
0.i81

0.188
0.199

RRRSR

. * . . .
ooooco

1050
1100
1150

1200
1250

.....

9.62

D

2EEER

cocco

S5§%2

. - 8 . ,
oo

s.o
17.2
16.4
15.9
15.7

»
o

1300
1350
1400
1450
500

12.62

12.78
13.13

i3.7%

HET

. » .
O DM

G.190

0.198

0.167
0.173

15.7
15.5

1550
1600
1650

1700
* Oxtrapolated value.
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ion
in 1~

Thermal Linear
(10

s
{10°° £-7)

Mean
Caefficient of

(10

instantaneous
Coefficient of
Thermal Linear Thermal Linear
F-1)

Specific
(8t w1 F-1)

mfhuul
Flusivit
e g

t]
i

ft

Temperature Therma1
(F) {Bty hr

{1.02 < M < 1.35% and Si < 0.10%)

CARBON -MANGANESE STFEL

IRIBE
D -
RARE
roewe
gases
O e W
Sg8e
L oy -
R .t
ooooo
ases
20000
NV
[ o | 07.’-.
ARRR

.....

.....

0.130
0.132
0.136

C.140

0.144

‘uoﬁwgs

AR A

RECDRR

. . . . .
oo

0.148
0.152

0.156

0.162

0.166

ARERE

. . . . N
ooCOe

0.5150

QANER

§3838

A-6

12_35%=
12.80%
L3. 0%
13.08%
12.97
12.62
iz2.74

9.45
9.51
9.56
9.50--
9.62%

0.159
0.122
0.078
0.155
0.189

1056
1100
1150
1250
i300
1350
1400
1450
1500

13.13

bl

B

0.175
0.179

Ll l i
(P By

Rl I

1550
1600
1650
1700

13.7%

-

* Extrapolated values.

ng temperature and may possibly be lower for measurements with decreasing

**These values are for measurements with increasi
temperature.




CARBON -MANGANESE -STLICON STEEL
f1.0% <#n < 1.65% and 0.10% < Si < 0.60%}
instantanecus Mean
Coefficient of Coefficient of
Thermal Linear Thermal Linear Thermal Linear

Temper ature Thermal Mtiu ty usivity Spu:iﬁc tuzsi El’gsi ans ion
(F) {Btu hr-l f2- r-{) ts 1 urlu}) (1@ 55) (10 FEYL _ {10-¢ 3n ft-1)
70 23.6 0.858 0.103 5.4 ———— 0.9
100 3.9 0.443 0.105 5.65 5.53 0.20
150 24.2 0.433 0.108 6.03 5.71 0.55
200 24, 0.422 0.112 6.39 5.89 0.91
250 24, a.414 G.116 6.73 65.0% 1.32
300 24.4 0.406 0.118 7.04 6.26 1.73
350 24.3 06.39% 0.121 7.33 6.43 2.16
400 24.2 0.386 0.124 7.60 6.61 2.63
450 23.9 0.375 0.126 7.8% 6.77 3.10
500 23.7 0.364 0.128 8.07 6.91 3.58
550 23.4 2.355 0.130 8.28 7.66 5.08
600 23.1 0.346 0.132 8.4% 1.17 4.54
650 22.7 0.333 0.136 8.62 7.30 5.09
700 22.4 0.320 0.140 8.7% 7.4} 5.5%
750 22.0 3,308 0.164 8.87 7.50 6.10
v 800 21.7 0.298 0.148 8.9 7.59 b.63
850 21.2 0.286 0.152 9.03 7.69 7.1y
900 20.9 0.774 0.156 5.08 7. ot 7.70
4950 20.5 0.262 0.160 9.11 7.86 g 74
1000 20.0 G.248 0.166 918 7.94 45.81
1950 19.6 0.237 0.170 9.19 8.01 9.3
1100 i9.2 6.228 0.175 9.22 8.07 9.9¢
1150 8.7 0.213 0.i81 —— 8.16 10.55(10_33 )
1200 18.2 0.197 0.188 8.24 1i.16{10.58)
1250 17.5 0.179 0.199 —— 8.25% il.67{10.46)
1300 16.7 0.155 0.220 —— 8.21 12.10{16.1%)
1350 i5.8 0.119 0.270 FESN 7.85 12.07{ 9.88)
1400 15.3 0.077 0.420% ———— 7.3% 1l.e6{10.32)
1450 15.1 0.154 0.206 - 6.91 11.88(10.98}
1500 15.1 0.169 0.188 —— 6.80 i1.71(11.62)
1550 15.1 0.176 0.182 ——— 6.94 12.31
1600 15.3 0.179 0.180 — 7.10 13.02
1650 15.4 —— ——— —— 1.27 i3.78
1700 i s it o 7.42 14,54

¥ Extrapoiated value.
**Values in parentheses are for cooling measurements.




C - 1/2 Mo STEEL

ansion
11&59 in f1-1)

|

5

Mean
Coefficient of Coefficient of
b
exny

Thermal Linear Thermal Linear Thermal Linear
{10

Spec if

Thermal
vt ic
Jgn:a’ (Bty w1 F-1)

Y

iv
3

Frﬁ'

.-

Temperature Thermal

{F}

BRAEN

. . d . .
PO

§.73
5.91

6.
6.27

CFERY

. 4. .
ViV WD o

0.107
0.110
0.114
0.117

0.482
0.477
0.469
0.480

’0355

TRREY

REZRR

.....

“RRER
. » . ’ .
Iy NS
2SRNG2

77778

L L

. . . i .
o000

0.413
0.402
0.389

0.437
0.

5‘313

LENRE

RESLE

7.18
7.28
ac
51
7.61

RARZE

0.134
0.136
0.13%
0.142

0.146

5

4.2
23.8
23.4
23.0

550

§ERE

.....

~2838

.!.-I.Isls

gg8=2=
oo

0.314
6.

0.288

0.274
0.261

62’33

SR

52888

A-8

.....

8IRAR

8.5338

23
6

-

0.183
0.191
9.201

0.172

0.177

247
0.234
0.219

0.204
0.186

MmNy e
3 %8 b

RI28N

1055
J100
1150
1263
1250

s}
3. 74
17}

b4

Bi{ll
8311
12.19¢12.17)
12.79
13.84

i8.12

8.31
8.21
7.73
7.13

6.90

-
-
-
-
-
S

0.139
0.138

0.165

0.3

0.077
0 128
0.198

16.8
16.0
i5.4
15.0
i4.9

1300
1350
1200
145C
1500
16595
1700
¥ Ixtrapolated values.
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**Values in parontheses are for ceoling measurements.
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172 Cr - 1/5 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of -
" B " WM‘ S 05 Thermal Linear !hev-&’ I Linear Thermal Linear
emperature Mtiv y usivity ific i i ans ion
(F) Bty hr-? £t~ f Lfts 1 {Btu m-’ﬁ) ﬁ?ﬂs;ﬂ) uogsr"’) st in ft-1j
i) 25.6 0.497 0.105 5.60 ——— 0.00
100 25.6 ¢.489 0.1067 5.82 5.73 0.21
150 25.6 0.474 0.110 6.20 5.91 0.57
200 5.5 0.459 0.114 6.55 6.9 0.95
250 5.3 0.444 0.117 6.88 6.27 1.35
300 25.1 0.429 0.120 7.18 6.43 1.77
350 24.8 0.415 8.123 7.47 6.59 2.82
400 24.6 0.401 0.126 7.72 5.78 .67
a50 24.3 0.388 0.129 7.97 6.89 3.i4
500 23.9 0.275 0.131 8.18 7.06 .04
550 23.5 0.363 0.138 8.38 7.18 4.15
600 3.3 0.350 3.136 8.5% 7.28 .63
650 22.8 0.339 0.139 8.70 7.40 5.15
700 2.4 0.326 0.142 8.83 7.51 5.64
750 22.0 0.313 0.146 8.94 7.61 6.27
BOO 21.6 0.300 0.149 $.02 i.71 &.76
a50 21.2 0.288 6.153 9.09 7.80 7.30
900 20.8 0.275 0.158 9.13 7.86 7.83
950 20.5% 0.264 0.162 9.16 7.92 8.3
1000 20.1 0.251 0.166 9.19 8.00 8.93
1050 19.7 0.2¢0 e.172 9.23 8.08 9.%0
1100 19.3 0.227 6.177 9.26 8.12 i0.03
1150 18.9 0.215 0.184 —— g.21 10.63
1200 18.4 0.201 0.191 m— 8.24 1.1
125 17.8 0.186 2.201 ——— 8.29 Il.69(1].8q )%=
1300 7.0 0.168 0.213 — 8.31 12.23{il.1e)
1350 15.7 0.140 0.236 ——— 8.21 12.60{10.78;
1400 15.3 0.077 0.420 amsa 7.13 12.28(16.82)
1456 15.2 0.129 0.248 ——— 7.13 11.81{11.17}
1500 15.1 0.201 0.160 ——— 6.90 i1.83(11.64;
1550 15.2 0.230 0.13y ———— 6.89 12.19(12.17)
1600 5.3 0.234 0.138 ——— 6.9 12.79
1650 ——— ——— —— ——— 7.08 13.44
1700 —— o i S 7.20 14.12

¥ ExtrapoTated values.
**Values in parentheses are for cooling measurements.
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Therma) Linear
f.scn- sion
{10-< in ft-1)
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Instantanecus

Coefficient of Coefficient of

Tbeg;t! I‘.‘l" Thermal Linear
(198 F-1)

Spec ific Mf
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Thermal
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(£12 ne-

ﬂvity
£=1
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Bty hr

Temperatyre Thermal
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10.55(10. 33
11.16{10.54)
11.67(10.46)

9.38
9.92
12.19(10
12.07( 9
11.66(10
1i.48(10
11.78{11
13.02
13.78
14,54

12.31

-
-

-

-
-
-
-

0.420*

0.172
a.

0.127
0.184
0.191
0.201
0.213
0.236
0.160

0.163
0.136
0.975
9127
0.197

i8.8
18.5
18.2
17.8
17.3

1050
1100
1150
1200
1250
1300
1350
1400
1450
1500
1550
1600

1650

1700

* Ixtrapclated values.
**Values in parentheses are for cooling measurements.




i~y

122 G - '/4 Mo - 51 STEEL

Therma 4 -
Temperature 1 tivjty iffusivijty
F) (Bty hr-1 re- FJL mf hr-l)
70 21.7 0.422
100 21.9 0.418
150 22.1 D0.410
200 22.2 0.399
250 22.2 0.389
300 22.1 0.379
350 22.1 0.369
400 2 0 0.359
A50 21.9 0.350
500 212 0.340
550 1.5 0.331
600 21.3 d.322
650 21.0 0.313
700 26.8 0.302
750 20.5 0.292
800 20.2 0.281
850 20.0 0.271
900 19.7 0.260
950 19.4 0.250
1000 19.1 0.280
1050 18.8 0.229
1100 18.5 0.218
1150 18.2 0.207
1200 17.8 0.194
1250 17.3 0.181
1300 16.5 0.163
1350 15.3 0.136
1400 15.0 0.075
1450 14.9 0.127
1500 14.9 0.197
1550 14.9 0.226
1600 15.1 0.230
1650 ——— Feo
1700 e —ai

* Extrapolated values.

**Values in parentheses are for cooling measurements.

Instantanecus Mean
Coefficient of Coefficient of
|m&’ 1 Linear Thg:al Linear Thermal Lir=ar
ific_Hea i i ans .
2:.(- -1 r-f) S T;ﬂ, g _(mgsrg?) (1359 in ot-l)
0.105 5.42 ——— 0.06
0.107 5.65 S 6.20
0.110 6.03 5.71 0.5
0.114 6.39 5.89 0.91
0.11 6.73 6.09 1.32
0.120 7.04 £.26 3.73
0.123 7.33 6.43 2.16
0.126 1.80 6.61 2.63
0.129 7.85 6.77 .10
0.131 8.07 6.91 3.58
0.134 8.28 7.06 4.08
0.136 8.46 71.17 4.54
0.139 8.62 7.30 5.9
0.182 8.75 7.41 5.59
0.146 8.87 7.50 6.10
0.149 8.9 7.5 5.63
0.153 9.03 7.69 7.19
0.158 9.08 7.77 7.70
0.162 g.11 7.86 8.24
0.166 9.16 7.94 8.81
0.172 9.19 8.01 9.38
0.177 9.27 8.07 9.9/
0.184 Sae 8.16 10.55(10.33 ) *»
0.191 Bt 8.24 11.10(10.54)
0.201 e 8.25 11.67{i0.46)
0.213 S 8.21 2.10{10.15}
0.236 A 7.85 12.07{ 9.88)
0.420* —— 7.35 11.66‘10.32{
0.248 — 6.91 11.44{10.94
0.160 -—- 6.80 11.71{11.62)
0.139 S, 6.94 12.31
0.138 —— 7.10 13.02
Bl s 7.27 13.78
- S 7.42 14.54




El-y

1/2 €r - 1/2 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of
5 Thermal s Thmﬂ Linear Thermal Linear Thermal Linear
emperature Mtiv ty Diffusivjty ific_Hea Expapsi ansion

(F) L&tu S & i (fts hr'f) (Btu 1b- = F'f) (w*’ FOY) LIO?FS) {10 in ft- l)_

70 24.8 0.482 0.105 5.60 ———— 6.00

100 25.0 0.477 0.107 5.83 573 0.21

150 25.1 2.466 0.116 6.20 5.91 0.57

200 25.2 0.454 0.114 6.55 6.09 0.9%

250 5.2 0.442 0.117 6.88 6.27 1.35

300 25.1 0.430 0.120 7.18 6.43 1.727

350 25.0 0.418 0.123 7.97 6.59 2.22

400 4.8 0.405 0.126 1.7% 6.7¢ 2.67

450 24.6 0.394 J.129 7.97 .89 3.14

500 24.3 0.381 0.131 8.18 7.06 3.64

550 24.0 0.370 0.134 8.38 7.18 4.15

600 23.7 0.359 0.136 8.55 7.¢8 4.63

650 23.4 0.348 0.139 8.70 7.40 5.15

700 23.0 0.335 0.142 8.83 7.51 5.69

750 22.6 0.322 0.146 8.94 7.61 6.22

800 22.2 0.308 0.149 ¢ 02 7.71 6.76

850 1.9 0.297 0.153 v.09 7.80 2.36

900 21.4 0.283 n.158 9.13 7.86 7.83

950 20.9 0.269 0.162 9.16 7.92 8.36
1000 20.4 0.256 0.166 9.1¢ 8.00 5.93
1050 19.9 0.242 0.172 $.23 8.08 9.50
1100 19.5 0.230 0.177 9.26 8.17 10.03
1150 18.9 0.215 0.184 ——— 8.21 10.62
1200 i8.4 0.202 0.191 —— B.24 11.186
1250 17.7 0.185% 0.201 ——— 8.29 11.69(11.484)»+
1300 16.7 0.164 G.213 — 5.31 12.23{11.16)
1350 15.9 0.142 0.236 - 8.21 12.60{10 "4}
1400 15.3 0.077 0.420* e 7.73 12.28(10.82)
1450 15.0 0.128 0.248 —— 7.13 11.81(11.17)
1500 15.0 0.199 0.160 ———— 6.90 i1.83(11.64)
1550 15.1 0.229 0.139 5 s 6.89 2.19412.17)
1600 15.3 0.234 0.138 — 6.9 2.79
1650 s 0.5 ——— —— ———— 7.08 13.44
1700 - ——— —— ———— 7.20 14,12

* Extrapolated vaiues.
**Values in parentheses are for cooling measurements.




pl-y

172 Cr - 172 M - 1/5 Mo STEEL

Instantaneous

Coefficient of Coefficient of

Mean

- Rl ; Mfﬂiun'l ak ImF 1 Linear Thermal ! inear Thermal Linear
emperature tivijty usivjty ific Hea xpagsi si ans ion
{F) {Btu he-l fi- f’fi (£t he-t)  (Bte -1 F-f) (100 £ (10-6 £ (ﬁ:’ in ft-1)
70 .23.3 0.454 0.108 5.60 K 0.00
100 23.4 0.447 0.107 5.83 5.73 0.21
150 23.5 0.435 0.110 6.20 5.91 0.57
200 234 0.422 0.114 6.55 6.09 6.95
250 23.4 0.411 0.117 6.88 6.27 1,35
300 23.3 0.400 0.120 7.18 6.43 1.77
350 23.2 0.388 0.123 7.47 6.59 2.22
a0 23.0 £.376 0.126 7.73 6.74 2.67
450 22.9 0.366 0.129 7.97 6.89 3.14
500 2.6 0.355 0.131 8.18 7.06 364
550 22.4 0.3¢5 0.13 8.38 7.18 4.15
600 2.1 0.335 0.136 8.55 7.28 4.6
650 21.9 0.326 0.139 8. 70 7.40 5.1%
700 21.6 0.314 0.182 8.83 st 5.69
750 21.3 0.303 0.146 8.94 61 6.22
800 21.0 0.292 0.149 9.02 7.71 5.76
850 20.7 0.281 0.153 9.09 7.80 7.3
900 20.4 0.270 0.158 9.13 7.86 7.83
950 20.1 0.259 0.162 9.16 7.82 8.3
1000 19.8 0.248 0.166 2.19 8.00 8.93
1050 19.4 0.237 0.172 9.23 8.08 9.50
1100 19.1 0.225 0.177 9.26 8.12 10,03
1150 8.7 0.214 0.184 8.21 10.62
1200 18.3 0.200 0.191 ke 8.24 11.16
1250 17.7 0.185 0.201 8.29 11.69(11.84) o
1300 17.0 0.167 0.213 8.31 12.23(11.16)
1350 15.7 0.140 0.236 g.21 1Z.60{10.78)
1400 15.4 0.077 0.420% .73 12.28(10.82)
1450 5.3 0.130 0.248 7.13 11.81(11.17}
1500 15.2 0.202 0.160 5.90 11.83(11.68)
1550 15.3 0.232 0.139 s 6.89 12.19(12.17)
1600 15.4 9,235 0.138 b 6.9 12,79
1650 =i % e sl 7.08 13.44
1700 et Sl S i, 7.20 14,12

* Extrapolated values.

**Vaiues in parentheses are for cooling measurements.
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1~V

1/2 Cr - 1 1784 Mn - Si STEEL
Instantaneous Mean
Coefficient of Coefficient of
: » Thermal aocit ﬂog:ﬂ Linear Thermal Linear Thermal Linear
emperature Therma Mtlv ty Diffusivity ific Hea si Expagsi Exgansion
{F) {Btu "> f* F2) {££ hr~t) {Btu 1b~* f‘f (101 FS) Ll()2 Fgl (10'3 in ft-1)
70 20.5 0.397 0.106 4.86 —— 0.00
100 20.6 0.391 0.108 5.26 4.31 0.16
150 20.8 0.382 0.112 5.80 4.77 0.47
200 20.9 0.373 0.116 6.24 5.22 0.82
250 21.0 0.364 0.119 6.61 5.60 1.21
300 21.0 0.355 0.122 6.93 5.92 1.66
350 21.0 0.347 0.125 o2y 6.18 2.08
400 21.0 0.33¢ 0.128 7.55 6.38 2.54
450 20.9 0.332 0.131 7.80 6.5 3.2
500 20.8 0.323 0.133 8.03 6.71 3.47
550 20.6 0.314 0.136 8.23 6.85 3.95
600 20.5 0.308 G.138 8.40 6.93 4.44
650 20.3 0.299 0.141 8.55 7.10 4.93
700 20.1 0.289 0.145 8.68 7.20 5.44
750 9.9 0.273 0.149 8.78 7.32 5.99
800 19.7 0.270 0.152 8.85 7.42 6.52
850 15.4 0.2861 0.156 8.90 7.52 7.05
900 19.2 0.252 0.160 8.93 7.61 7.58
950 18.9 0.243 0.164 8.95 7.70 8.12
1000 18.7 0.234 0.169 8.97 7.77 8.68
1050 18.5 0.223 0.174 e 7.85 9.23
1160 18.2 0.213 0.180 —— 7.91 §.77
1150 17.9 0.202 0.188 —— 7.9 10.32
1200 i7.5 .19 0.195 ——— §.01 10.86
1250 17.1 0.176 0.205 ——— B.05 11.40(10.63)**
1300 16.4 0.160 0.216 ——— 8.04 11.96( 9.82)
1350 15.1 0.136 0.236 —— B8.03 12.38{ 9.70}
1400 14.9 0.075 0.420* —— 6.75 10.80(10.32)
1450 14.8 0.129 0.244 ——— 6.60 10.94
1500 14.8 0.171 0.184 ——— 6.75 11.62
1550 14.9 0.189 0.168 —— 6.92 12.31
1600 15.¢ 0.192 0.167 SERC 7.08 13.02
1650 ——— —— ——— ——— 7.26 13.76
* Extrapolatec values.
**Values in parentheses are for cooling measurements.




1=y

3/8 Cr - 1/2 Wi - Cu STEEL

Instantaneous Mean
Coefticient ¢~ Coefficient of
3 s Thermal Thermal Linear Thermal Linear Thermal Linear
emperature Mtiv ty Diffusivjty ific_Hea s si ansion
(F} (Bty hr-3 ft-1 F-1) (£t hr-1) (Bty -1 F‘f) fﬁﬂ Fﬂ) fl%g rﬂ) Q@_p ft'll
70 28.3 0.550 0.105 6.41 FRspas 0.00
100 28.2 0.538 0.107 6.53 6.50 0.24
150 27.8 0.518 0.110 6.73 6.57 0.64
200 21.7 0.499 0.114 6.93 6.67 1.04
250 27.4 0.480 0.117 7.12 6.77 1.8%
300 27.0 0.4€3 0.120 7.30 6.67 1.90
350 26.7 0.446 0.123 7.49 6.98 2.36
400 26.3 0.429 0.126 7.66 7.07 2.81
450 25.9 0.414 0.129 7.84 7.15 3.2%
500 25.5 0.399 0.131 8.03 7.25 3.78
550 25.0 0.385 0.134 8.21 7.34 4.2?
600 24.5 0.371 0.136 8.35 7.42 4.68
850 24.0 0.357 0.139 8.51 7.52 5.23
700 23.5 0.342 0.142 8.64 7.59 5.74
750 23.0 0.328 0.146 8.78 7.68 6.26
800 22.6 0.314 0.149 8.90 7.76 €.80
850 22.1 0.300 0.153 9.04 7,8% 7.30
960 21.7 0.286 0.158 9.13 7.89 7.86
950 21.2 0.273 G.162 9.22 7.98 £.41
1000 20.8 0.260 0.166 9.30 8.05 8.99
1050 20.4 0.748 0.172 9.39 8.13 9.56
1100 18.9 0.23% 0.177 9.45 8.19 10.13
1150 19.5 0.222 0.182 9.51 8.27 .72
1200 18.9 0.207 0.191 9.56 8.32 11.28
1250 18.3 0.191 6.201 9. 59+ 8.36% 11.83%
1300 17.5 0.172 0.213 9.62% B.37% 1Z.35%
1350 16.0 0.143 0.236 ———— 8.30% 12.80%*
1400 15.6 0.078 0.420» ———— B.14* 13.00%*
1450 15.4 0.131 0.248 -—— 7.90%* 13.08%~
1500 15.3 0.203 0.160 VR 7.56%% 12.97
1550 i5.4 0.233 0.139 i 7.11 12.62
1600 15.5 0.236 0.138 - 6.94 12.74
1650 -, . R ol 6.92 13.13
1700 i s e asta 7.04 i3.76

* Extrapolated values.
**These values are for measurements with increasing temperature and may possibly be lower for measurements with decreasing
temperature.



L1y

3/4 Cr - 3/8 Ni - Cu ~ Al STEEL

Instantaneous Mearn
Coefficient of Coefficient of
5 Thermal Spe Therma!l Linear n.:::u Linear Thermal Linear
emperature Thermal Mtu ty Diffusivjty ific_Hea Expagsi si ansion
(F) (Bty hr-! fi-1 F-1) (f hr'I) {Btu -1 F'f) ;wg FEL (102 F?f) 1153 in ft'ﬂ
70 23.5 0.458 0.105 6.41 i 0.00
100 23.6 0.450 0.107 6.53 6.50 0.2¢
150 23.6 0.438 0.110 6.73 6.57 G.64
200 23.6 0.425 0.114 6.93 6.67 1.04
250 23.5 0 413 0.117 7.12 6.77 1.4%
300 23.4 0.401 0.120 7.30 6.87 1.90
350 23.3 0.389 0.123 7.4% 6.98 2.3
460 23.1 0.378 0.126 7.66 7.07 Z.81
450 z22.9 0.367 06.129 7.84 7.15 3.25
500 22.7 0.356 0.131 8.03 1.25 3.74
550 22.5 0.346 0.134 8.21 7.38 4,27
600 22.2 0.336 0.136 8.35 7.42 4.68
/50 21.9 0.326 0.139 8.51 7.52 5.23
700 21.5 0.315 0.142 8.64 7.59 5.74
750 21.3 0.303 0.146 8.78 7.68 6.26
800 21.0 0.292 0.149 8.90 7.76 H.80
850 20.7 0.280 0.153 9.04 1.8% 7.30
900 20.3 0.269 0.158 9.13 7.89 7.86
950 20.0 0.258 0.162 9.22 7.98 8.41
1000 19.7 0.247 0.166 9.30 B.0% 8.9¢
1050 19.4 0.236 0.172 9.39 8.13 9.56
1100 19.0 0.224 0.177 9.45 .19 10.13
1150 18.7 0.213 0.184 9.51 8.27 10.72
1260 18.2 0.200 0.191 9.56 §.32 11.28
125¢ 12.7 7,185 0.201 9.59% 8.36** 11.83%=
1300 16.9 0.167 0.213 9.62%* 8.37* 12.35%*
1350 15.6 0.139 0.236 - 8.30% 12.80%+
1400 15.3 0.077 0.420* ——— B.14%* 13.00%*
1450 15.2 0.129 0.248 —— 7.90** 13.08%~
1500 15.1 Ll 1 1] 0.160 S 7.56 12.97
1550 15.1 0.230 0.139 ———— 7.11 12.62
1600 15.3 0.233 0.138 ———— 6.94 12.74
1650 —— S R— ———- 6.92 13.13
1700 —— —— ——— R 7.04 13.7%

* Extrapolated values.
**These values are for measurements with increasing temperature and may possibly be lower for.measurements with decreasing
temperature.
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gl~y

1 Cr - ¥V STEEL
Instantaneous Mean
Coefficient of Coefficient of
Thermal Linear Thermal Lirear Thermal Linear

T & Thermal i ivijt ific_Hea i
T Erniey MR BT @S, W, e

7 28.3 0.550 0.105 5.60 A, 0.00 :
100 28.2 0.538 0.107 5.83 5.73 0.21 |
150 28.0 0.518 0.110 6.20 5.91 0.57 |
200 27.7 0.500 ¢.114 6.55 6.09 0.95 °
250 27.5 0.482 0.117 6.88 6.27 i.35
300 27.1 0.465 0.120 7.18 6.43 1.77
350 2.8 0.447 0.123 7.47 6.59 2.22
400 2.4 0.431 0.126 7.73 6.78 2.67
450 26.0 0.416 0.129 7.97 .89 3.14 :
500 25.5 0.400 0.131 8.18 7.06 31.64 -,
550 25.0 0.386 0.134 8.38 7.18 4.15 T
500 24.5 0.372 0.136 8.55 7.28 3.63 ‘
650 24.0 0.358 0.139 8.70 7.40 5.15
700 23.5 0.343 0.142 8.83 7.51 5.69
750 23.0 0.328 0.146 8.9 7.61 6.22
800 22.6 0.314 0.149 9.02 7.71 6.76
850 22.1 0.300 0.153 9.09 7.80 7.30
900 21.6 0.286 0.158 9.13 7.86 7.83 |'
950 21.2 0.273 0.162 9.16 7.92 8. % ;

1000 20.8 0.260 0.166 9.19 8.00 .93

1050 20.3 0.247 0.172 9.23 8.08 9.50

1100 19.9 0.234 0.177 9.26 8.12 10.03

1150 19.5 0.222 0.184 8.21 10.62

1200 19.0 0.208 0.191 B.24 11.16

1250 18.3 0.191 0.201 8.29 11.69(11.48) %=

1300 17.5 0.172 0.213 ek 8.31 12.23(11.16)

1350 16.0 0.143 0.23 8.21 12.60(16.78) |
1400 15.6 0.078 0.420% i 7.73 12.28(10.82 :
1450 15.4 0.131 0.248 S 7.13 u.ax}u.u{ :
1500 15.3 0.203 0.160 e 6.90 11.83(i1.64)

1550 15.4 0.213 0.139 6.89 12.19(12.17}

1600 5.5 0.236 0.138 g .96 12.79

1650 R I et N, 7.08 13.44

1700 ks Lal 7.20 14.12

¥ Extrapolated values. :
**Values in parentheses are for cooling measurements.



6l-v

1 Cr -1/5 Mo STEEL
Instantaneous Mean
{oefficient of Coefficient of

& Thermal i o !mm 1 Linear Thermal Linear Thermal Linear
emperature Thermal tivjty Diffusivity ific i Expapsi sion
(F) {Btu hr-* ft-% F-1) {f hr‘i) {Btu -1 F'f) QGTF"’) (1orr?71 (10-< in ft-1;
70 23.9 0.464 0.105 5.60 . 0.00
10C 24.0 0.458 0.107 5.83 5.73 .21
150 24.¢ 0.445 0.110 6.20 5.91 0.57
260 24.0 0.432 0.114 6.55 6.09 0.95
250 23.9 0.420 0.117 6.88 6.27 1.3
300 23.8 0.408 0.120 7.18 6.43 1.77
350 23.7 0.39% 0.123 7.47 6.59 2.22
400 23.5 0.384 0.126 7.73 6.74 2.67
450 23.3 0.373 0.123 7.97 6.89 3.14
500 23.1 0.362 0.131 8.18 7.06 3.64
550 22.8 9.351 0.134 8.38 7.18 §.15
600 22.5 0.341 0.136 8.55% 7.28 4.63
650 22.2 0.330 0.139 8.70 7.40 5.15
700 21.98 0.319 0.142 8.82 7.51 5.69
750 21.5 0.307 0.146 8.94 7.61 6.22
800 2.2 0.295 0.149 9.02 7.71 6.76
850 20.9 0.283 0.153 9.09 7.80 7.30
900 20.5 0.272 0.158 9.13 7.86 7.83
950 20.2 0.260 0.162 9.16 7.92 8.3
1000 19.5 0.249 0.166 9.19 B.0C B.93
*750 19.5 0.238 0.172 9.23 8.08 9.50
00 19.2 0.227 0.177 9.26 8.12 15.03
1150 18.9 0.215 0.184 ———— 8.21 10.62
1200 i8.4 0.201 0.191 —— 8.24 11.16
1250 17.8 0.186 G.201 ——— 8.29 11.69(11.44)»
1300 17.1 0.168 0.213 ——— 8.31 12.23(11.186)
1350 18.7 0.140 0.236 —— 8.21 12.60(10.78)
1400 15.4 0.077 0.420* — 7.73 l?.ZBf 19.82}
1450 15.3 0.130 0.248 —— 7.13 11.81 11.17;
1500 15.2 0.202 0.160 —— 6.90 11.83(11.64)
1550 15.3 0.231 0.139 ——— 6.89 i2.19(12.17)
1600 15.4 0.235 0.138 ——— 6.96 12.79
1650 —— —— —— —— 7.08 13.44
1700 e e . . 7.20 14.12

* Extrapolated values.
**Values in parentheses are for cooling measurements.



02~y

1 Cr -~ 1/5 Mo - Si STEEL

Instantaneous Mean
Coefficient of Coefficient of
. : . m:her:ﬂ e i Tteg;al l‘.iuecr Thermal Linear Thermal Linear
emperature Therma Mt vity usivity c Expapsi Expansion

(F) (Btu hr-t ft-1 f-1) (ft€ nr-t) {Btu -1 r-f) Jm? Fgﬁ _uo2 r'—'f) (10 in ft-1)

70 25.8 0.502 0.10% 5.60 S 0.00

100 5.9 0.492 0.107 5.83 $.73 0.21

150 25.9 0.480 0.110 6.20 5.91 0.57

200 25.8 0.464 0.114 65.55 6.09 0.9%

250 25.6 0,849 0.117 5.88 6.27 1.35

300 25.4 0.435 0.120 7.18 6.43 1.77

350 25.2 0.421 0.122 7.47 6.59 2.22

400 24.9 0.407 0.126 7.73 6.74 2.67

450 24.6 0.393 0.129 7.97 6.89 3.14

500 24,2 0.380 0.131 8.18 7.06 3.64

550 23.8 0.367 0.134 8.38 7.18 4.15

600 23.4 0.355 0.136 8.55 7.28 4,63

650 23.0 0.342 0.139 8.70 7.40 5.15

700 22.6 0.329 0.142 5.83 7.51 5.69

750 22.2 0.316 0.146 B.94 7.61 6.22

800 21.8 0.303 0.149 9.02 7.71 6.76

850 21.4 0.290 0.153 9.09 7.80 7.30

900 21.0 0.277 0.158 9.13 7.86 7.83

950 20.6 0.265 0.162 9.16 7.92 8.36
1000 20.2 0.253 0.166 9.19 8.00 8.93
1050 13.8 0.241 0.172 9.23 8.08 9.50
1100 12.4 0.229 0.177 9.26 8.12 10.03
1150 19.0 0.217 0.184 ———— 8.21 10.62
1200 18.5 0.202 0.191 ———— B8.24 11.16
1250 17.9 0.187 0.201 —— 8.29 11.69(11.84)*
1300 17.1 0.168 0.213 ——— 8.31 12.23(1i.16)
1350 15.8 0.141 0.236 Sp— 8.21 12.60(10.74)
1400 15.4 0.077 0.420* ——— 7.73 12.28?0.82
1450 15.2 0.129 0.248 —— 7.13 11.81(11.17
1500 5.2 2.201 0.160 — 6.90 11.83(11.64)
1550 15.2 0 230 0.139 —— 6.89 12.19{12.17)
1600 15.3 0.234 0.138 —— 6.9 12.79
1650 - b s —p 7.08 13.44
1700 i i — sl 7.20 14.12

* Extrapolated values.
**Values in parentheses are for cooling measurements.
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2=y

1 Cr - 1/2 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of
Thermal - Thg:al Linear Thermal Linear Thermal Linear
Temperature Thermal W tivjty Diffusivjty ific_ Hea 13 Expapsi ansion
{F) (Btu hr-! ft- r-f) m! m-i) (Bty -1 r-f) (103 rﬂ) m?rﬂ; {10-¢ in ft-1)

70 24.4 0.472 0.105 5.60 - 0.00

100 24.5 0.468 0.107 5.83 5.73 0.21

150 24.5 0.455 0.110 6.20 5.91 0.57

200 24.6 0.442 0.114 6.55 6.09 6.95

250 24.5 0.429 0.i17 6.88 6.27 1.35

300 24.3 0.417 0.120 7.18 6.43 1.77

350 24.2 0.404 0.123 7.47 6.59 2.22

400 23.9 0.391 0.126 Ful3 6.74 2.67

450 23.7 0.37% 0.129 7.97 6.89 3.14

500 23.4 0.367 0.131 8.18 7.06 3.64

550 23.1 0. 356 0.134 8.38 7.18 4.15

500 2z.7 0.344 0.136 8.55 7.28 4.63

650 22.4 0.333 0.135 B.70 7.40 5.15

700 22.0 0.320 0.142 8.83 7.51 5.69

750 21.6 0.308 0.146 8.9 7.61 6.22

800 21.3 0.296 0.149 .02 7.71 6.76

850 20.9 0.283 0.153 9.0% 780 7.7

900 20.5 0.271 0.158 9.13 7.56 7.8

950 20.2 0.260 0.162 9.16 7.9¢ 8.36
1000 19.8 0.248 0.166 §.1% 8,00 8.93
1050 19.3 0.236 0.172 9.23 8.08 9.50
1100 19.0 0.225 0.177 3.26 B.12 10.03
1150 18.7 0.213 0.184 ——— 8.21 10.62
1200 18.2 0.199 0.191 — B.24 11.16
1250 7.6 0.184 0.201 ——— 8.29 11.69(11.48)»*
1300 16.8 0.166 0.213 —— 8.31 12.23(1i.16)
1350 15.6 0.139 0.236 —— 8.21 12.60(10.74)
1400 15.3 0.077 0.420* FEERS 7.73 12.28(16.82
1450 15.1 0.128 0.248 ———— 7.13 il.8l 11.11}
1500 15.0 0.199 0.180 —— 6.90 1% 83{11.64)
1550 15.0 0.228 0.139 ——— 6.89 12.19(12.17)
1600 i5.2 0.232 0.138 ——— 6.96 12.79
1650 ——— ———— ——— ——— 7.08 13.42
1700 ———— ——— ———— ———— 7.20 14.12

* Extrapolated values.

**Values in parentheses are for cooling measurements.




Ze-v

e

T T SRy ¥

1 Cr~-1/2 M0 - ¥V STEEL

Instartaneous Mean
Coefficient of Coefficient of
5 . Ihemﬁ it Thg;al Linear Thermal Linear Thermal Linear
emperature Thermai tivity Affusivity ific_Hea si Expapsi ansion

(F) Pia -l L P o edl feaarh (e (08 FY) (10 s re-l)

70 21.7 0.421 0.106 5.42 ———— 0.00

100 21.9 0.415 0.108 5.65 5.53 0.20

150 22.0 0.404 0.112 6.03 5. 71 0.55

200 22,1 0.394 0.116 6.39 5.89 0.9}

250 22.1 0.384 0.119 6.73 6.0% 1.32

300 22.1 0.375 0.122 7.04 6.26 1.72

350 22.4 0.366 0.125 7.33 6.43 2.16

400 22.0 0.357 0.128 7.60 6.61 2.63

450 21.9 0.349 0.131 7.85 6.77 3.0

500 21.8 0.339 0.133 8.07 6.91 3.58

550 21.6 0.330 0.136 8.28 7.06 4.08

600 21.4 0.322 0.138 8.46 7.17 4.54

650 21.2 0.313 0.141 8.62 7.36 5.09

700 20.9 0.302 0.145 8.75 7.41 5.59

750 20.7 0.290 0.149 B.87 7.50 6.10

800 20.4 0.280 0.152 8.96 1.5 b.63

850 20.1 0.271 0.156 9.03 7.69 7.19

900 19.9 0.261 0.160C 9.08 7.77 7.70

950 19.6 0.251 0.164 2.11 7.86 8.24

1000 19.3 0.241 0.169 9.16 7.94 8.81

1050 19.0 0.230 0.174 9.19 8.01 9.38

1100 i8.7 0.219 0.180 9.22 8.07 9.92

1150 18.4 0.207 0.188 ———— 8.16 10.55(10. 33 ) #*
1200 18.0 G.194 0.195 ——— 8.28 11.16(1n.54)
1250 17.3 0.179 0.205 ——— 8.25 11.67§10.¢6)
1300 16.6 0.162 0.216 —— 8.21 12.10{10.15;
1350 15.6 0.140 0.236 —— 7.85 12.07{ 9.88)
1400 15.3 0.077 0.420* —— 7.35 11.66$10.32
1450 15.1 0.132 0.248 ——— 6.91 11.44 10.94§
1500 15.1 0.174 0.184 ——— 6.80 11.71(11.82)
1550 15.2 0.192 0.168 ——— 6.94 12.31

1600 15.3 0.195 0.167 ——— 7.10 13.02

1650 ——— ——— —— ——— 7.27 13.78

1700 kot A e st 7.42 14.54

* txtrapolated values.
**Values in parentheses are for cooling measurements.



€2-y

1Cr-1Mn - 174 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of
Tha:al Linear Thermal Linear Thermal Linear
Temperature Thermai P&ftlv le nsiv ty ific s i Expapsi ansion
(F) {Bty hr-1 £t~ 1) {(ft w-l"?ﬁ) mz rﬁl (m2 rgf) 1_053 in ft-1)
70 21.6 0.498 0.105 5.60 - 0.00

100 22.0 0.490 0.107 5.83 5.73 .21

150 22.5 0.47¢ 0.111 6.20 5.91 Q.57

200 22.8 0.463 0.114 6.55 6.09 0.95

250 23.1 0.449 0.117 6.88 6.27 1.35

300 23.2 0.435 0.120 7.18 6.43 1.78

350 23.3 0.420 0.123 7.47 6.59 2.21

400 23.3 G.406 0.126 7.73 6.74 2.67

450 23.2 0.392 0.128 7.97 6.89 3.14

500 23.0 0.379 0.131 8.18 7.06 3.64

550 22.8 0.365 0.134 8.38 7.18 4.14

630 22.6 0.351 0.136 8.55 7.28 4.63

650 22.3 0.338 0.139 B.70 7.40 5.15

700 22.0 0.324 0.143 8.83 7.51 5.68

750 213 0.311 G.146 8.94 7.61 6.21

800 21.4 0.298 0.150 9.02 7.71 6.75

850 21.0 0.285 0.154 9.09 7.80 7.30

S00 20.7 0.272 0.158 9.13 7.86 7.83

950 20.3 0.261 0.162 9.16 7.92 8.36

1000 20.0 0.250 0.167 9.19 8.00 8.93

1050 19.5 0.238 0.172 9.23 8.08 9.50

1100 19.1 0.227 0.178 9.26 B8.12 :0.08

1150 18.7 0.216 0.186 —— 8.21 10.64

1200 18.3 0.203 0.196 —— B.2¢ 11.17

1250 17.8 0.18° 0.208 —— 8.29 11.69(11.84 )+
1300 17.2 9.171 0.224 — 8.31 12.23(11.16)
1350 16.4 0.150 0.247 —— 8.21 12.60(10.78)
1400 15.1 0.120 0.330* ——— 7.73 12.28(10.82
1450 14.8 0.151 0.230 —— 7.13 11.81 11.17;
1500 15.¢ 0.176 0.187 - 6.90 11.83(11.64)

* Extrapolated values.

**¥alues in parentheses are for cooling measurements.



pe-v

1 178 Cr - 1/2 Mo STEEL

Instantanecus Mean
Coefficient of Coefficient of
. Thermal S The{:al Linear Thg;ﬂ Linear Thermal Linear
emperature Thermal fm&fth ty Diffusivjty ific_Hea si si ansion

{F}) (Bty hr-t fe-1 §-1) (f m'l) {Bty -1 F-f) umiIg rﬁj (10 rﬂ'} (107 in ft-1)

70 21.9 0.426 0.105 5.42 c=as 0.00

100 22.1 0.421 0.107 5.65 5.53 0.20

150 22.2 0.412 0.110 6.03 5.71 0.55

200 22.3 0.403 0.114 6.39 5.89 0.91

250 22.4 0.393 e.117 6.73 5.09 1.32

300 22.4 $.384 0.120 7.Cca 6.26 1.73

350 22.4 0.374 0.123 7.33 65.43 .16

400 22.3 0.304 0.126 7.60 6.61 2.63

450 22.1 0.354 0.129 75 6.77 .10

500 22.0 0.343 0.131 8.07 6.91 3.58

550 21.8 0.335 7.134 8.25 7.06 4.08

600 21.5 0.326 0.136 8.46 7.17 4.54

650 21.2 0.316 0.139 B.862 7.30 5.09

700 21.0 0.305 0.142 a.75 7.41 5.59

750 20.7 0.294 0.146 8.87 7.50 6.10

80U 20.4 0.283 G.149 8.96 7.59 6.63

850 20.1 0.272 D.153 9.03 7.69 7.1%

900 19.8 0.262 0.158 9.08 7.77 7.70

950 19.5 0.251 0.162 9.11 7.86 B.28

1000 19.2 0.241 0.166 9.16 7.94 8.81

1050 18.9 0.230 0.172 9.19 8.01 Q.38

1100 18.6 0.220 0.177 9.22 8.07 9.92

1150 18.3 0.208 G.184 ——— 8.16 10.55(10,33) %
1200 17.8 0G.196 @.191 —— 8.24 11.16(10.548)
1250 17.3 0.182 0.201 —— 8.25 11.57{10.46)
1300 16.6 0.164 0.213 - 8.21 12.10(10.15)
1350 15.4 0.138 0.236 m—— 7.5 12.07{ 9.88)
1400 15.1 0.076 0.420~ ——— 7.35 11.66{10.32
1450 15.0 0.127 0.248 - - 6.91 11.0510.94;
15070 14.9 0.198 0.160 —— .80 11.71(11.862)
1550 15.0 0.2727 0.139 —— 6.9 12.31

1600 15.1 0.231 0.138 ——— 7.10 13.02

1650 ——— —— ——— —— F i3.78

1700 il =4 e ~EHIS ;.42 14,54

* Extrapolated values.
**Values in parenthesis are for cooling measurements.



T/

11/4 Cr - 1/2 Mo - Si STEEL

Instantaneous Mean
Coefficient of Coefficient of
& Therma! mg:u Linear l’hg:al Linear Thermal Linear
emperatire Thermal fmduitiv ty Diffusivity ec ific_Hea i i sion
(F) {(Btu hr=* ft-* F-%) {fte hr-t) (Bty -1 F’f) Llogsfﬂ) (mgs Fgf) (10-€ in £2-1)
70 21.3 0.414 0.106 5.42 —mss 0.00
100 21.5 0 409 0.108 5.65 5.53 0.20
150 21.8 0.400 0.112 6.03 5.71 0.55
200 1.9 0.331 0.11% 6.39 5.89 0.91
250 22.0 0.382 0.119 6.73 6.09 1.32
300 22.0 0.373 0.122 7.04 6.26 1.73
350 22.0 0.365 0.12% 7.33 6.43 2.16
400 21.9 0,356 0.128 7.60 6.61 7.63
450 21.8 0,347 0.131 7.85 6.77 3.10
500 21.7 0.337 0.133 8.07 6.91 3.58
550 21.5 0.327 0.136 8.28 7.06 4.08
600 21.3 0.320 0.138 8.46 7.17 4.54
650 21.0 0.310 0.141 8.62 7.30 5.09
700 20.8 0.299 0.145 8.75 7.41 5.59
750 20.5 0.288 0,149 8.87 7.50 6.10
800 20.2 0.278 0.152 8.9 7.59 £.63
850 20.0 0.268 0.15 9.03 7.69% 7.19
900 19.7 0.258 0.160 9.08 1.77 7.70
950 19.4 0.248 0.164 9.11 7.86 8.24
1000 19.1 0.238 0.169 9.16 7.94 8.81
1050 18.8 0.227 0.178 5.19 8.01 9.38
1100 18.5 0.216 0.180 9.22 B.07 9.92
1150 18.2 0.204 0.188 ———e 8.16 10.55(10.33)*
1200 17.7 0.192 0.195 —— 8.2¢ 11.16{10.54)
1250 17.2 0.178 0.205 ———— 8.2% 11.87(10.46)
1300 16.5 0.161 0.216 ———— 8.21 12.10(10.15)
1350 15.3 0.138 0.236 SR 7.85 12.07( 9.88}
1460 15.0 0.076 0.420* ———— 7.3% 11.66(10.3:’2
1450 14.9 0.130 0.244 i 6.91 11.44(10.94;
1500 4.8 0.171 0.184 ——— 6.80 11.71{11.862)
1550 14.9 0.188 0.168 - 6.94 12.31
1600 15.0 0.191 0.167 ——— 7.10 13.062
1650 —— —— —— ——— 7.27 13.78
1700 i e MU e 7.42 14.54

* Extrapolated vaiues.
**Yalues in parentheses are for cooling measurements.
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92-v

13/4 Cr - 1/2 Mo - Cu STCEL
Instantaneous Mean
Coefficient of Coefficient of

= i s Thermal Linear Thermal Linear n-zrnl Linear
weratm Thermal Mtlv t usi ific i ion
{(F} = { = ts ' y {Btu w-! r!) iwrr’?) mr‘-ﬁ (10 in ft-1)

{Btu hr-! ¢

70 25.2 0.490 0.105 5.60 e 0.00

100 %3 0.483 0.107 5.83 5.73 .21

150 5.3 0.459 2.110 6.20 5.91 6.57

200 25.2 0.455 6.114 6.55 6.09 0.9%

250 2.1 0.440 0.117 6.88 6.27 1.3%
300 24.9 0.427 0.120 7.18 6.43 1.77

350 24,7 0.413 9.123 7.47 6.59 2.22
300 24.5 0.400 0.126 7.73 6.74 2.67
as5e 24.2 0.387 0.129 7.97 6.89 3.14

500 23.9 0.374 0.131 8.18 7.06 .64

550 21.5 0.362 0.134 8.38 7.18 4.15
600 23.1 0.350 0.136 8.55 7.2¢ 4.63
650 22.7 0.338 0.139 8.70 7.40 5.15

700 22.3 0.325 0.142 8.83 7.51 5.69

750 22.0 0.312 0.146 8.94 7.61 6.22
800 21.6 0.300 0.149 9.02 7.71 6.76
850 21.2 0.287 0.153 9.09 7.80 7.50
900 20.8 0.275 6.158 9.13 7.86 7.83

950 20.4 0.263 0.162 9.16 7.92 8.3
1000 20.0 0.251 0.166 9.19 8.00 .93
1050 19.7 0.239 0.172 9.2 8.08 9.50
1100 19.3 0.227 0.177 9.26 8.12 10.03
1150 18.9 0.215 0.184 PSS 8.21 10.62
1200 18.4 6.201 0.191 X 8.24 11.16
1250 17.8 0.186 0.201 el 8.29 11.69(11.84) %
1300 17.0 0.168 0.213 i 8.31 12.23(11.16)
1350 15.7 0.140 0.236 bt 8.21 12.60(10.74)
1400 15.4 0.077 0.420* sl 7.73 12.28(10.82)
1450 15.2 0.129 0.248 b 7.13 11.81(11.17)
1500 15.1 0.200 0.160 adieks 6.30 11.83(11.64)
1550 15.2 0.230 0.139 6.89 12.19(12.17)
1600 15.3 0.234 0.138 . 6.96 12.79
1650 i s = 7.08 13.48
1700 s o s i 7.20 14.12

¥ Txtrapolated values.
**Values in parentheses are for cooling measursments.






T

A

3Cr -1 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of
> Thermal ¥ ?hg:nl Linear Ti\gu! Linear Therma! Linear
emperature Thermal Diffusivity ific, Hea i ~pagsi ansion

(F) g e | (el et {10-6 F-1) G005y a0 neyy

70 18.6 0.361 0.106 5.42 shas 0.00

100 19.0 0.362 0.108 5.65 5.53 0.20

150 19.6 0.366 0.110 6.03 5.71 .55

200 20.1 0.368 0.112 6.39 5.89 0.92

250 20.4 0.365 0.115 6.73 6.09 1.2

300 20.7 0.360 0.118 7.06 6.26 1.80

350 20.9 0.357 0.120 7.33 6.43 2.16

400 21.0 0.351 0.123 7.60 6.61 2.62

450 21.0 0.243 0.126 7.85 6.77 3.09

500 21.0 C.334 0.129 8.07 6.91 3.57

550 20.9 G.325 0.132 8.28 7.06 4.07

600 20.8 0.316 0.135 8.46 7.17 4.586

£50 20.6 0.304 0.139 8.62 7.30 5.08

700 20.4 0.293 0.143 8.75% 7.41 5.00

750 20.2 0.282 0.147 8.87 7.50 6.1%

800 20.0 0.270 0.151 B.% 7Y 6.65

B850 19.7 0.259 0.156 9.03 ’.6% 7.20

900 19.5 0.2489 0.160 9.08 7.7 7.74

950 19.2 0.239 0.165 9.11 7.86 8.30

1000 i8.9 0.228 0.170 9.16 7.94 H.86

1050 18.6 0.218 0.175 9.19 8.01 942

1100 18.3 0.207 0.18: g.22 8.07 9.98

1150 18.0 0.195 0.189 ——— 8.16 10.55(10.33 )=
1200 17.7 0.184 8.197 ——— 8.24 11.16(10.5%4)
1250 17.3 0.171 0.208 S 8.2% 11.67(10.86)
1300 17.0 0.157 0.222 ——— 8.21 12.100110.15%)
1350 16.7 0.141 0.243 ——— 7.85% 12.07( 2.88)
1300 16.2 0.119 0.278 —hea 7.35 11.66(10.32)
1425 —— 0.106 0.310* ——— ———— -

1450 5.9 2.146 0.224 .91 11.41(10.94)
1475 s 0.156 0.210

1500 16.0 0.164 0.200 .80 11."1{11.62)

* Extrapolated values.

**Values in parentheses are for cooling measurements.
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62~y

5 Cr - 1/2 Mo STEEL

Instantaneous Mean
Coefficient of Coefficient of
. Thermal Spec Thermal Lineor Therma! Linear Thermal Linear
emperature Thermal fm@itiv ty Diffusivjty ific_Hea Expapsi Emgsi ansion

(F) (Btu hr-! ft- r-l ) Lftg br'{) (Bty -1 f-f) uoz rﬁj {10 r‘-'fl Lu‘:f’ in ft-1)
70 16.9 0.329 0.106 6.52 e .00
100 17.3 0.33¢ 0. 108 6.59 6.50 U.26
150 17.8 0.332 0.110 6.71 6.65% 0.66
200 18.1 0.333 0.112 6.83 6.73 i.07
250 18.5 0.331 0.115% 6.94 6.80 1.499
300 18.7 0.328 0.1i8 7.0 6.87 1.90
350 15.0 0.325 0.1720 7.18 6.93 2.33
400 19.1 0.320 0.123 7.5 6.97 2.76
450 19.2 0.313 0.126 7.35 7.00 3.19
500 19.2 0.307 0.129 7.44 7.08 i.64
550 19.2 0.299 0.132 7.53 7.10 4.09
600 18.2 0.292 0.135 7.62 7.15 4.55
650 19.1 0.282 0.133 7.71 7.19 5.00
700 19.0 0.273 0.143 7.79 7.24 5.47
750 18.8 C.264 0.147 7.87 7.28 5.94
80O i8.7 0.255 0.151 7.95 7.32 6.41
850 18.6 G.245% 0.156 8.02 7.3 6.89
900 18.4 0.237 0.160 8.09 7.41 7.38
950 18.2 0.227 0.165 8.16 7.64 7.86
1600 18.0 0.218 0.170 8.22 7.48 B.35
1050 17.8 0.209 0.175 8.28 7.53 8.86
1100 17.6 0.200 0.181 8.34 7.56 9.3%
1150 17.3 0.189 0.189 8.40 7.60 9.85
1200 17.1 0.17% 0.197 8.45 7.64 10.36
1250 16.9 0.167 0.208 B8.50 7.68 10.87
1300 16.6 0.154 0.222 5.54 7.71 11.38
1350 16.4 0.139 0.243 8.58 7.74 11.89
1400 16.0 0.117 0.280 8.63 7.77 12.4]1
1420 —— 0.105 0.310 S—— fp— -
1425 ——— 0.123 0.265 - — ————
1450 15.7 0.145 0.224 B.66 7.80 12.92
1500 15.8 0.163 0.200 8.69 7.84 13.45
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e~y

7 Cr - 1/2 mo STEEL
Instantaneous Mean
Coefficient of Coefficient of
Thermal Linear Thermal Linear Thereal Lirear

R SE = § Py i o L

Temperature Therma? fmﬁitiv Dif usivity Specific_Hea Expapsi Expansi Exgansion
(F) {Btu hr-! ft- é 1 {8ty W1 F- f) gmfg F “032 f'-’?) = po"‘? in ft-1) ]
:
70 141 0.278 0.105 5.82 ——— 0.00 :
100 14.4 0.280 0.106 5.90 5.85 0.21 f
150 14.3 0.281 0.109 6.03 5.93 0.57 ,
200 15.3 0.282 0.112 6.16 6.02 0.94 :
250 15.7 0.283 0.114 6.29 6.1C 1.32
309 16.0 0.282 0.117 6.41 6.15 1.7¢
350 16.3 0.280 9.120 6.53 6.23 2.09
400 16.5 0.277 0.123 6.64 6.29 2.49
450 16.7 06.273 0.126 6.75 G.34 2.89 :
500 16.9 0 268 0.130 6.87 6.40 3.30 |'
550 17.0 0.263 0.133 6.97 €.46 3.72 :_
600 7.1 0.257 0.137 7.67 6.51 4.14 -
650 17.2 0.253 0.1% 737 6.57 4.57 [
700 17.2 0.247 0.144 7.27 6.62 5.00 ]
750 i7.3 0.240 0.148 7.36 6.66 5.44
800 17.3 0.233 0.153 7.44 6.71 5.88
850 17.3 0.226 0.157 7.53 6.77 6. 34
960 7.2 0.219 0.162 7.61 6.82 b.79
950 17.2 0.211 0.167 7.6% 6.86 7.25
1000 17.31 0.202 0.i74 7.76 6.90 1.7
1050 i7.¢ 0.194 0.180 7.83 6.95 8.17
1100 16.8 0.184 0.188 7.90 7.00 8.65 .
1150 16.7 0.175 0.19% 7.97 7.05 9.13
1200 16.6 0.165 C.207 8.02 7.08 9.60
1250 16.4 0.154 0.220 8.08 7.13 10.09 :
1300 16.2 0.147 0.236 8.14 7.16 10.57
1350 16.0 0.128 0.257 8.19% 7.20 11.06 :
1390 Al 0.112 0.290* i o
1400 15.6 0.136 0.237 8.23 7.28 11.5%6
1450 15.4 0.167 G.196 8.28 7.28 2.05
1500 15.5 0.179 0.178 8.32 7.31 12.55

* Extrapolated value.



EE-y

9 Cr - 1 Mo STEEL

inst taneous Mean
Coefficient of Coefficient of
. e Thermal Linear Tha:al Linear Thermal Linear
emperature tivity mf usivjty ific_Hea i s i ansion

(F) m.. u.-- fr-i F-1) 5,,,-) (Bt -1 F-1) msrﬂ) (102 Fﬂ) (10~ in ft-1)
70 12.8 0.256 0.105 5.82 - 0.00
100 13.1 6.258 0.106 5.90 5.85 0.21
150 13.6 0.260 0.109 6.03 5.93 0.57
200 14.0 0.261 0.112 6.16 6.07 0.94
250 14.4 0.263 0.114 6.29 6.10 1.32
300 14.7 0.262 0.117 6.41 6.15 .70
350 15.0 0.261 0.170 6.53 6.23 2.08
400 15.2 9.259 0.123 6.64 6.29 2.44
350 15.4 0.256 n.126 6.75 6.34 7.89
500 15.6 0.253 0.129 6.87 6.40 3.39
550 15.8 0.249 0.133 6.97 6.46 3.72
600 15.9 0.245 0.136 7.07 6.51 4.14
650 16.0 0.2480 0.140 7.17 6.47 4§.57
700 16.0 0.235 0.144 4 4 6.62 5.00
750 16.1 0.229 0.147 7.36 6.66 5.44
00 16.1 0.222 0.152 7.44 6.71 5.88
850 16.2 0.214 0.157 7.53 6.77 6.34
9500 16.1 0.207 0.163 7.61 6.8¢ 6.79
950 16.1 0.199 0.169 7.69 6.86 7.25
1000 16.1 0.192 0.175 7.76 6.90 7.70
1050 16.0 v.182 0.183 7.83 6.95 8.17
1100 16.0 D.174 0.191 7.90 7.00 8.65
1150 15.9 0.165 0.201 7.97 7.05 2.13
1200 15.8 0.155 0.213 8.03 7.08 $.60
1250 15.7 0.143 0.229 8.08 7.13 10.09
1300 15.6 0.131 0.250 B.14 7.16 10.57
1350 15.5 0.117 0.276 8.19 7.20 11.06
1375 e 0.109 0.295* R S —aw
1400 15.2 0.147 0.216 8.23 7.24 11.56
1450 15.0¢ 0.165 0.190 8.28 7.28 1°.05
1500 15.0 0.177 0.178 8.32 7.31 12.55

* Extrapolated value.
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pE-v

et BT T B R T A b ey T CRTE TN i A e R Ry L L. g . — 4

Mn - . STEEL

Instantaneous Mean
Coefficient of Coefficient of
5 Thermal Thermal Linear Thermal Linear Thermal Linear ._l
emperature Thermal tivjty Biffusivjty ific Hea Expapsi Expapsi Expansion
(F) (Btu te-LeeX Pl (rned) Oewnlth (BT (100 F 1) (1072 i fo-1) |
!
70 28.1 0.468 0.105 6.60 ot 0.00 ;
100 24.5 0.467 0.107 6.79 6.68 0.24 :
150 25.0 0.459 0.111 7.00 6.80 0.65 !
200 75.3 0.453 0.114 7.20 6.90 1.08 ;
250 25.6 0,446 0.117 7.40 7.05 1.52
300 25.7 0.437 0.129 7.58 7.15 1.97
350 25.7 0.427 0.123 7.75 7.2% 2.8
300 25.6 0.415 0.126 7.90 7.33 2.90 i
450 25.4 0.406 0.128 8.05 7.40 3.3%7
500 25.2 0.393 0.131 8.17 7.50 3.58 )
550 24.9 0.379 0.134 8.30 7.58 4.3 [
600 24.6 0.369 0.136 6.40 7.65 4.8¢ r
650 24.2 0.35% 0.139 8.50 7.74 5.39 :
700 23.8 0.340 0.143 8.60 7.80 5.90 '
750 23.4 0.378 0.146 8.70 7.87 6.42 ;
800 23.0 0.313 0.150 8.78 7.93 b.95
850 22.% 0.298 0.154 8.85 B8.00 7.49
900 22.1 0.286 0.158 8.90 8.05 8.02 :
950 21.7 0.273 0.162 8.9 8.10 8.55
1000 21.2 0.259 0.167 9.00 8.15 910
1050 20.7 0.246 0.172 9.05 8.18 $.62
1100 20.2 0.231 0.178 9.08 8.23 10.17
1150 19.7 0.216 0.186 9.12 8.26 10. 70 :
1200 19.2 0.200 0.196 9.15 8.30 11.26 1
1250 18.7 0.184 0.208 9,18 8.35 11.82 ‘
1300 18.0 0.166 0.224 9.20 8.37 12.36
1350 12.2 0.146 0.247 9.24 8.42 12.93
1400 15.8 0.05% 0.330* 9.2% 8.45 13.49
1450 15.5 0.133 0.230 9.28 8.48 14.04
1500 15.6 0.165 0.187 9.30 8.50 14.59

* Extrapolated value.



St~y

Mn - 1/4 Mo STEEL

Instantaneous Mean -
Coefficient of Coefficient of -
. g Thermal Linear ‘lhg:al Linear Thermal Linear
emperature fondu;tiv Diffusivity if!c Hea Expansi si Ex ion

(F) L&tu bl ft-i F { 11:5 f (Bty -1 f _gog r‘-?) uog F-1y (10-¢ in ft-1)
70 19.6 0.381 0.10% 7.02 E— 0.0¢
100 20.0 0.380 0.107 7.13 7.06 0.25
150 20.3 0.376 0.111 7.29 7.16 0.69
200 20.8 0.373 0.114 7.45 1.25 1.13
250 21.1 0.369 0.117 7.60 7.34 1.58
300 21.3 0.363 0.120 7.74 7.43 2.05
350 21.4 0.357 0.123 7.88 7.50 2.52
400 21.4 0.347 0.126 8.01 7.58 3.00
450 21.4 0.341 0.128 8.13 7.63 3.48
500 Z21.3 0.332 0.131 8.2% 7.70 3.97
550 21.2 0.322 0.134 B8.36 7.77 4,48
600 21.0 0.316 0.136 8.46 7.83 4.98
650 20.9 0.306 0.139 8.55 7.90 5.50
700 20.7 0.295 0.143 8.63 7.94 6.00
750 2.u.4 .286 0.1486 8.71 8.00 5.53
BOO 20.2 0.275 0.150 8.78 8.05 7.06
B850 15.9 0.263 0,154 8.88 8.10 7.58
900 196 0.254 0.158 8.90 8.14 g.11
G50 19.3 0.244 0.162 8.95 8.19 H.65
1000 13.0 6.233 0.167 8.99 8.23 5.18
1050 8.7 0.222 0.172 9.03 8.27 §.72
11060 18.4 9.210 0.178 5.06 8.31 10.27
1150 18.0 .19 0.186 9.07 8,34 10.81
1260 17.6 0.184 0.19 .08 B.37 11.35
1250 17.3 0.169 0.208 9.09 8.4} 11.90
1300 16.8 0.153 0.224 9.09 B8.43 12.44
1350 16.0 0.136 0.247 9.08 8.46 13.00
1400 14.7 (.088 0.330* §.09 8.48 17.54
1450 14.6 0.125 0.230 G.09 8.79 +4.08
1500 14.8 0..57 0.187 9.)9 8.52 14,62

* Ixtrapolated value.




e~y

Mn - 1/2 Mo STEEL

instantanedus Me:an
{oefficient of Coefficient of
. . Therma) A ﬂ\g;ﬂ Linear Tm{;:ﬂ Linear T.hg:al Linear

rature Thermal Mtiv ty iffusivjty ific_Hea si 51 ans ion
F) (Bty hr-! ft- F"IJ ms hr-f) {8ty -1 F'*) (wz Fﬁ) m’g r% {10-¢ in ft-1)

0 23.3 0.455 0.105 7.02 S 0.00

100 23.6 0,451 0.107 7.13 7.06 .25

150 4.1 0.444 0.111 7.29 7.16 0.69

200 24.6 0.437 6.114 7.45 7.25 1.13

250 24 6 0.429 0.117 7.60 7.34 1.58

300 24,7 0.420 0.120 7.74 7.43 2.05 t
350 24.7 0.408 0.123 7.88 7.50 2.5

400 24 .6 0.398 3.126 8.01 7.58 3.00 !
450 24.4 0.388 0.128 B8.13 7.63 3.48 !
500 24.2 0.377 0.131 8.25 7.70 3.97 'L
550 23.9 0. 364 0.138 B.36 1.717 4.88

600 23.5 0.353 0.136 8.46 7.83 4.98 |
650 23.2 0.340 0.139 8.55 7.90 5.50 \
700 22.8 0.328 0.143 < 83 7.94 6.00 ‘
750 22.4 G.314 0.146 8.71 8.00 6.53 i
800 22.0 0.300 0.150 8.78 8.05 7. .06 ;
850 21.86 0.286 0.154 8.84 8.10 7.58 :
900 21.2 0.274 0.158 8.90 8.14 8.11 L
950 20.8 0.262 0.162 8.95 B.1 B.65 \
1000 20.4 (3.24% 0.167 B8.99 8.23 9,18
1050 19.9 0.237 0.172 9.03 8.27 9,77
1100 19.5 0.223 0.178 $.06 8.31 16.27
1150 13.0 0.208 0.186 9.07 B.34 1¢.81
1200 18.6 0.193 0.196 9.08 8.37 11.35
1250 i8.1 0.178 0.208 9.09 8.41 11.90
1300 17.6 0.161 0.224 9.09 8.43 17.44
1350 17.0 0.132 0.247 9.09 8.46 13.00
1400 16.1 0.103 0_330* 9.09 #.48 13.54
1450 15.3 0.137 0.230 9.09 8.50 14.08 ';
1500 15.5 0.164 0.187 9.09 8.52 14,62

¥ Txtrapolated value. ;



LE~y

Mn - 172 Mo - 1/4 Wi STEEL

Instantaneous Mean o
Coefficient of Coefficient of
. Thermal Theg:a! Linear mg:al Linear Thermal Linear ;
emperature Thermal tivity Diffusivity Spec ific_Hea 11 si ansion =
(F) (Bty hre-? ft-i F-1) (ft2 hr-1y mu w1 F- f) mfg éﬁL 1103 rﬂ) 71072 in ft-l) {
70 22.7 0.437 0.106 7.02 e 0.00 :
100 23.1 0,436 0.108 7.13 7.06 0.2% !
150 21.% 0.433 0.111 7.29 7.16 0.69 |
200 23.8 0.4:9 0.114 7.45 7.25 1.13
250 2.1 0.4.3 0.117 7.60 7.34 1.58
300 24.2 0.415 0.119 7.7% 7.43 2.05 a
350 24.2 0.405 0.122 7.88 7.50 2.52 |
400 24.1 0.394 0.125 8.01 7.58 3.00 ;
450 24.0 0.383 0.128 8.13 7.83 3.48 ;
500 23.8 0,371 0.131 8.25 7.70 3.97 1
550 23.5 G.358 0.134 8.36 7.77 4.48
600 23.2 0. 246 0.137 8.46 7.83 4,98
650 22.9 0.33% 0.140 8.55 7.%0 5.50
700 22.5 0.322 0.143 £.63 7.94 6.00 .
750 22.2 0.310 0.146 8.71 8.00 6.53 ;
800 21.8 0.297 0.150 8.78 .05 7.06
850 21.4 0.283 0.154 8.84 8.10 7.58
900 21.0 0.272 0.158 8.90 8.14 8.11
950 20.6 0.257 0.164 8.95 8.19 8.65
1000 20.2 0.243 6.170 8.99 8.23 9.18
1050 19.8 0.230 0.176 9.03 8.27 9.72
1100 19.4 0.215 0.184 9.0% 8.31 10.27
1150 18.9 0.200 0.193 9.07 8.34 10.81
1200 18.5 0.188 0.203 9.08 8.37 11.35
1250 18.0 0.7 0.215 9.08 8.41 11.90
1300 17.6 0.155 0.232 5.09 8.43 12.48
1350 17.0 0.136 0.256 9.09 8.46 13.00
1400 16.0 0.102 0.330% 9.09 8.48 13.54
1850 15.3 0.146 0.207 9.09 8.50 14.08
1500 15.4 0.166 0.184 9.09 8.52 i8.62

* Extrapolatec value.

.



N e S

BE-YV

M - 1/2 Mo - 1/2 Wi STEEL

Instantanecus

Coefficient of Coefficient of
Thermal Linear Therma! Linear Thermal Linear

Mean

I
‘I. i'
2 =\ '
) - ta
P SR s e g R

Temperature Thermal Mth ty usivjty Specific_Hea Expapsi Eauﬂm
(F) (Btu hr-!i Fft- 1 (fé * {Bty -1 F- f) (u"js Fﬂ) &53 Fq) (10-¢ in £t-1) :
70 22.3 0.429 0.106 7.02 S 0.00 ]
100 22.6 0.427 0.108 7.13 7.06 0.25 :
150 23.1 0.424 0.111 7.29 7.16 0.69 !
200 23.4 0.420 0.114 7.45 7.2% 1.13 “
250 23.7 0.415 0.117 7.60 7.34 1.58 ;
" |
300 23.8 0.408 0.119 7.74 7.43 2.05 i
350 23.8 0.399 0.122 7.88 7.50 2.52
ano 23.8 0.389 0.125 8.01 7.58 3.00
450 23.7 0.378 0.128 8.13 7.63 3.48
500 23.5 0.366 0.131 8.25 7.70 3.97 ;
550 23.2 0.354 0.134 8.36 7.77 4.48
600 23.0 0.342 0.137 8.46 7.83 4.98
650 22.7 0.330 0.140 8.55 7.80 5.50 |
700 22.3 0.319 0.143 8.63 7.98 6.00 -
750 22.0 0.308 0.146 8.71 8.00 6.53 :
800 21.7 0.295 0.150 8.78 8.05 7.06
850 21.3 0.281 0.154 8.0 8.10 7.58 ;
900 20.9 0.289 0.158 8.90 8.14 8.11 i
950 20.5 0.256 0.164 8.95 8.9 B.65 ,
1000 20.1 0.242 0.170 8.99 8.23 9.18 ;
1050 19.7 0.229 0.176 $.03 8.27 $.72 _
1100 19.3 6.214 0.184 9.06 8.1 1027 _
1150 18.9 0.200 0.193 9.07 §.38 16.81
1200 18.4 0.185 0.203 9.08 8.37 11.35
1250 18.0 0.i71 0.215 9.08 8.41 11.90
1300 17.5 0.154 0.232 9.09 B.43 12.44
1350 16.6 0.136 0.256 9.09 8.46 13.00
14300 15.4 0.093 0.330* $.09 8.48 13.54
1450 15.2 0.1485 0.207 $.09 8.50 14.08
1500 15.% 0.166 n.184 8.09 8.52 14.62

* Extrapolated value.



6E-Y

Mn - 1/2 Mc - 374 Ni STEEL
Instantaneous Mean
Coefficient of Coefficient of
Thermal Linear Thermal Linear Thermal Linear

Temperature Thermai tivjty fo usivjty ecific “ea Expapsi Expapsi ansion
(F) (Btu be-d e Fo1)  (ges o f (btw w1 Pl (10%%, o2 rY) o diey
70 21.8 0.416 0.106 7.02 —— 0.06
100 22.1 0.418 0.108 7.13 7.06 0.2%
150 22.6 0.415 0.111 7.29 7.16 .69
200 22.9 0.411 0.114 7.45 7.25 1.13
250 23.2 0.406 0.117 7.60 7.34 1.58
300 23.4 0.400 0.119 7.74 7.43 2.05
350 23.4 0.392 0.122 7.88 7.50 2.52
400 23.4 0.383 0.125 §.01 7.58 3.00
450 23.3 0.372 0.128 8.13 7.63 3.48
500 23.2 0.361 0.131 8.25% 7.70 3.97
550 22.9 0.349 0.134 8.36 7.77 4.48
600 2.7 0.338 0.137 8.456 7.83 4.98
650 22.4 0.326 0.140 8.55 7.90 5.50
700 2.1 0.315 0.143 8.63 7.94 6.00
750 21.8 0.304 0.146 8.71 8.00 6.53
800 21.5 0.292 0.150 8.78 8.05 - A
850 21.1 0.279 0.154 8.84 8.10 7.
900 20.8 0.267 0.158 8.90 8.14 8.1}
950 20.4 0.254 0.164 B8.95 8.1% B8.65
1000 20.0 0.240 0.170 8.99 R.23 9.18
1050 i5.6 0.227 0.176 9.03 8.27 9.72
1100 19.2 0.213 0.184 5.06 8.31 10.27
1150 i8.8 0.199 0.193 3.07 8.34 19.81
1200 18.4 0.185 0.203 9.08 8.37 11.35
1250 17.9 0.170 0.215 9.09 g8.4] 11.90
1300 17.4 0.154 0.232 9.09 8.43 12.44
1350 16.6 0.136 0.256 9.09 8 46 13.00
1400 15.4 0.093 0.330* 9.08 8.48 13.54
1450 15.2 0.146 0.207 5.09 8.50 14.08
1500 15.4 0 166 0.183 9.09 8.52 i4.62

* Extrapolated value.
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O S G HMANMT WEOED SO D

9.56
i0.13
0.7
il.28
11.83
12.3%
12.80%*
13.00%
13.08e
dE -
12.62%
12.7 %=
13.13

-3.76

m’ iai::" )

Therma! Linear Therma! Linear Therma! Linezr
'S
, {1 £-1)
6.
6.57
6.G7
&.77
be lower for measurements with decreasing

IRSLL BYNRE 2EBRE 22RMM AR IR KIS

. . 2 & * .
5‘777 P PE Ty MG DO ®D KWW TS 77557

Mean

Coefficient of  Coefficient of
s

BERRE

9”’9

FARGN R9YEB

B e

8.21
‘.”
a.si
8.64
8.78
8.9%0
5.04
9.13
9.22
’OI
L %

i

Instantaneous
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y1| B8223 HERAR RARIY 22098 SEERE SRGRE %2% .
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| &5
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5% ddcdde cocce Soces o0 cocoe o ed Soe |
3
2
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1050
1100
1150
1200
1250
1300
1350
1390
1500
1550
1600

F

Temperature Thermal
70
o0
50
200
250
temperature.

**These values are for measurements with increasing temperature and may possibly
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3/8 Nt - 172 Wo-Cr-V STEEL

£
¥

in f2-1)

{1

Mean
Coefficient of Coefficiont of

o)

Instantaneoys

Therma! Linear Thermal Linear Thermal Linear

ific i
1? BuwtEh) _GeRe

Thermal
"m iv
ue!g

i
t‘!ﬁy

fondg

2.8

G.106
0.109
0.112

0.115
0.118

{F)

Temperature Therma!

{Btu |

L e L L Decd mme i i e e T
b
i

g8l

(R ]
OO~

6.41
6.52
8.73
6.9

[ %

auamm

oo

2.0
22.3

4
22.8

REERT

1.%0
Z2.36
2.81
3.2%

3.74

6.87
‘O”

¥

"z‘
8.35
8.51
8.64
8.78

0.121
0.128
0.127
0.129
0.132
0.13e
0.127
0.140

0.143

0.146

0.382
o.

0.368
6.355
0.385

-3
0

21.5
“.-

21.8

ERESE

- . . .
&M

65 8Y

. .
LR I - o)

REONE

Bor e

0.150
0.153
0.157
0.161
0.165

LT LES

ooooo

‘!..52
gEags

gER%8

A-42

9.56
10.13

10.72
11.28
11.83

b b
®© W w0 ©

SRS

’9,9’

0.171
0.178
0.186
0.19

0.

NRRE

. - . . d
ooeo

hnnyo™m
i * . . .
0 €0 M~ -
e e e e

883
LA .

12.35
12.80%
13.00%
13.08
12.97»=
12.62%
12,785
13.13
13.76

7.9

8.14

9.62

-156

C.148

ture and may possibly be lower for measurements with decreasing

0.168

0.123
0.16%

% |

16.6
15.5
15.0
15.0
15.0

- |

1300
135G
13%0
1400
1450
1500
1550
1606
1700

temperature.

**These values are for measurements with increasing tewp -



3/8 Ni - 1/2 Cu-Mo STEEL

P O

i

i
{106 1) - m-z'f??:h

;c Hoat

§

Instantanecus

Coefficient of Coefficient of

Thermal Linear Thermal Linear Therma! Linear

Bt mAE DY (10T

'lhw?l
Thermp tivit
Bty bt ft-1 F-1) 'ml nr-l)

s

6.

‘.s]
‘ba
6.77

53R

‘ .
0D DN

0.106
0.109
0.

a.11%

C.534
0.523
0.506
0.488
0.472

Lot d L R
§ kW

RRRAN

N T T N T ——

”ﬁ!bn

1223 3

2R3

37 ENUNCN

7.30
7.43
7.66
7.88
r.03

0.121
0.128

0.127

0.
0.132

0.457

0.

0.427
0.412
0.397

0.382
0.368

%.9
26
26
25.8
5.3

RB8ER

5.7¢
6.

oy

RIURE

77’7’

RAaZR
w0 w W
LLE LY
déace

0.339
0.326

A3ERE

ERMELR

677.88

REBRE

77778

2N

8,3’9

0.150
0.153
0.157
0.161
0.165

0.312
0.300
oiw

0.27%
0.262

.1
¥,

2.4
2200
21.5

—~

A-43

9.56

19.13
11.28
i1.83

10.72

SRR
%W m

T

. . . .
oo

6.171
0.178
0.186
0.197

0.234
0.21%

0.201
0.183

20.2
19.8
19.3
18.7
i8.1

1050
1100
1156

12.35

12.60==
13.00%
13.08%
12.97%=
12.62%=
12.7a%
13.13

3.7

9.62

0.225
0.249
0.310
0.261
0.188
0.188
0.156
0.148

ng temperature 2 ¢ may possidly be lower for measurements with decreasing

-

———

1300
1350
1390
1400
1450
1500
1550
1600
1650
1700

temperature.

**These values are for measurements with increasi




2/4 Ni - 1/2 Mo - 1/3 Cr-¥ STEEL

(102 in r2-i)

GoT,

Therma! Linear Thermal {inear Thermal L* sar
s

Tean
Coefficient of Coefficient of

¥ Dif ;
t, ivjt if
P (el (e wd £

Thermal Mt
(Btu hr-* ft-

Temperature
F\

0.0
0.2¢
0.62
1.0¢
l.“

0.106
0.109
0,112
0.115

0.458
0.427
G.437
0.6827

0.416

23.7
23.9
24.0
809

23.6

CL L

12233

6.87
6.9
.07

7.

7.25

7.49
7.66
7.8
8.03

7&

2.127

0.121

0.37%
0.362

D e

RERER

RBEER

NEIRE

“sss

ASRA8

”7’7

8.21
8.35
8.51
8.64
‘. n

0.1
0.137
0.140
0.143

0.146

"17.

NNNER

REZRR

RREYS

6778’

LEERE

7.71]’!.

82IRR

no”qg

0.150
0.153
0.157
0.161
0.185
0.171

21.0
20.7
20.3
20.0
19.6

L]
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m :3) mﬂ‘g-l)

instantaneous
Coefficient of Coefficient of

Thermal Linear Thermal Linear Therma! Linear

0.
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0.112
0.114
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0.

Specific

g’ {Bty Ww-1 F-1) { ;3)

siv
hr-

G.283
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-
0.267

Thermal
4

tiv
F-

e

{Btu br-

(F)

Temperature Thermal

13 Cr (410SS) STEEL
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1100
1150
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1250

10.22
11.13

11.58

12.04

10.67

6.93
6.95
6.97

6.99

-

7.50
7.53

0.201
0.180
0.181
0.179
0.178

0.179

0.
0.

0.133
0.125
0.134
0.165
2.178

15.1
15.0
15.0
15.0
15.1

1300
1320
1350
1375
18400
1425
1450
1475

1500

* Extrapolated value.
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17 Cr (430SS) STEEL
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17 Cr - & Wi - & Cu (17-4PH) STEEL
Instant aneous Mean
Coefficient of Coefficient of
Thermal Linear Thermal Linear Thermal Linear

T i i if i
I vy r s“ 'i" Banieh BT, BTN, e

70 9.9 0.188 0.109 5.89 -———— 0.00
100 10.1 0.189 0.110 5.89 5.89 0.21
150 10.4 0.189 G.113 5.89 5.89 0.56
200 10.6 0.189 0.118 5.9 5.90 0.92
250 10.9 0.1% 0.118 5.9 5.9 1.27
300 11.2 0.1% 0.121 5.90 5.90 1.63
350 11.4 0.191 0.123 3.91 5.91 1.99
400 11.7 0.191 0.126 5.91 5.91 2.34
450 12.0 0.191 0.129 5.91 5.91 2.70
500 12.2 0.1%0 0.132 5.91 5.91 3.05
550 12.5 0.190 0.135 5.93 5.93 3.42
600 12.7 0.19%0 0.138 5.96 5.93 3.7
650 13.0 0.188 0.142 5.99 5.93 4.i3
700 13.2 0.186 0.146 6.03 5.94 4.49
750 13.¢ 0.183 0.150 6.08 5.95 4.86

= 80C 13.5 0.180 0.15¢ 6.14 5.96 5.22

: 850 13.6 0.176 0.15% 6.21 5.97 5.5%9

=5 960 13.7 0172 0.164 6.29 5.99 5.97
950 13.8 0.157 0.170 6.37 6.01 6.35
1000 13.8 C.160 0.178 6.47 6.03 6.73
105G 13.9 0.153 0.187 6.57 6.06 7.12
1100 14.0 0.186 0.197 £.68 6.08 7.52
1150 14.1 c.134 0.27% 6.80 6.1 7.92
1200 14.2 0.12¢% 0.227 6.92 6.15 B.34
1225 e 0.123 0.2480* - ——e- ——
1250 4.8 0.140 0.225 7.06 6.18 8.76
1300 14,8 0.152 0.198 7.21 6.22 8.18
1350 14.8 0.171 0.178 7.36 6.26 9.62
1400 15.9 0.185 0.167 7.52 6.31 16.07
1450 15.2 0.1%4 0.151 7.69 6.35 10.52
1500 15.4 0.201 0.158 ;.87 £.40 10.99

* Extrapolated value.




18 Cr - 5 Ni - 3 Mo STEEL

Instantaneous “ean
Coefficient of "~ "Ficient of
e The rmal S Therma g 1 Linear Thermal Linear Thermal Linear
Temperature ivity Diffusivjty ific xpagsi i Esza

{F) (Btu br-! re-1 F-1) ey w-ﬁ Bty u-l":ﬁ) mg rﬂ) {10 Fﬂj (10-< in ft-1)
70 8.4 ©.158 0.109 7.04 s 0.00
100 8.5 0.159 4.110 B.06 8.03 0.29
150 8.8 0.15% 0.113 B.26 8.17 0.78
200 2.0 0.159 0.116 8.43 8.25 1.29
250 9.2 0.15% 0.118 8.61 8.35 1.80
300 9.4 0.159 0.121 8.78 8.85 2.33
| 350 9.6 0.159 0.123 8.92 4.54 2.87
| 400 9.8 0.159 0.126 9.09 8.61 3.41
| 450 10.0 0.158 0.129 9.2¢ 8.69 3.9
i 500 10.2 0.158 0.132 9.38 B.76 8.52
| 550 i0.4 0.157 0.135 9.57 8.83 5.09
| 600 10.5 0.157 0.138 9.54 2.90 5.66
| 650 10.8 0.155% 0.142 9.76 - a7 6.2
| 790 11.0 0.154 0.146 9.87 “ 6.83
i 750 11.1 0.152 0.150 9,98 o’ ;.13
| » 800 11.3 0.150 0.154 10.8 16 8.03
| - 850 11.5 0.145 0.159 10.17 9.22 8.68
| & 300 11.7 0.146 0.164 10.25 9.29 9.25
| 950 1.9 0.143 0.170 10.33 9.3 9.37
| 1000 12.1 0.139 0.178 10.40 %.40 10.49
! 1050 12.3 A% 0.187 10.46 "85 11.11
| 1100 12.5 0.130 0.197 10.52 9.50 11.78
| 1150 12.6 0.120 ¢.216 10.57 9.55 12.38
| 1200 12.8 0.116 r.227 10.61 9.80 13.01
1225 RS 0.111 0.240* N ki Sk
1250 13.0 0.127 0 225 10.65 9.64 13.65
1200 13.2 0.137 0.198 10.68 9.68 14.27
1350 13.4 0.155 0.178 10.70 °.72 14.93
| 1400 13.7 0.168 0.167 10.71 4. 76 15.78
| 1450 13.9 0.177 0.161 10.72 3.79 16.22
| 1500 14.1 0.182 0.158 10.72 Q.62 16.86

* Extrapolated value.
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18 Cr - 8Ni and 18 Cr - B Ni

STAINLESS STEELS

Thermal
Temperature Thermal Eonduithlty Difsusivi'ty Specific Heai
(F}) (Btu hr-t g2-1 F-1i° 1632 pe-1y {Bry -1 -1y
70 8.6 0.151 0.114
100 8.7 0.152 0.116
150 9.0 0.158 0.118
200 9.3 0.156 0.120
250 5.6 0.158 0.122
300 9.8 0.160 0.124
50 10.1 D.162 1.126
200 10.4 0.165 0.127
450 10.6 0.167 0.129
500 10.9 0.17¢ 0.130
550 11.1 0.172 0.131
600 2l.3 0.174 0.133
650 11.6 0.177 0.138
700 11.8 0.179 0.135
750 12.0 0.181 A
BOO 12.2 0.184 0.136
850 12.5 0.186 0.137
900 127 0.1R8% 0.138
950 12.9 0.191 0.139
1000 13.2 0.154 0.140
1050 13.4 0.19% 0.140
1100 13.6 0.198 0.141
1150 13.8 06.201 0.142
1200 14.0 0.203 0.143
1250 14.3 0.205 0.143
1300 14.5 0.208 0.:44
1350 14,7 0.210 C.145
1400 14.9 0.212 0.146
1450 15.1 0.214 0.147
1500 15.3 0.216 0.149
1550 15.% 0.218 0.150
1600 1.7 G.220 0.151

- N [AIST 302, 203 Se, 304, 304L, 304K, and 304N}

Instant aneous Mean
Coefficient of Coefficient or
Thermal L%~ ~ar Therma]l Linear Thermal Linear
Fmoe Exp swf ansiun
{30-6 §-1s (10-¢ in ft-1)
“sssm .00 '
8.03 9.28 ;
8.20 0.78 i
8.37 1.31 3
8.54 1.81 ]
8.7G 2.44 :
S.63 .85 2.98 '
9.43 8.97 3.5%
9.99 9.11 4.14
10.2 9.23 4.76
10.27 9.33 5.39
10.4% 9.42 6.00
1C.51 9.50 5.60
10.63 9.57 7.2¢8
10.78 9.63 7.8%
10.82 9.71 8.51
1C.94 9,79 8.15
11.0% 3.87 9.82
11.15 5.94 10.51 _
11.25 10.01 11.18 j
11.33 10.07 i11.87
11.42 "9.14 12.55
11.50 10.20 13.22
11.58 10.26 13.92
11.63 10.31 14.60
11.67 10.37 15.29
11.71 10.42 15.98
11.78 10.47 16.7¢
11.77 10.52 17.42
11.80 10.56 18.12
11.82 10.63 18.84 {
11.83 i0.65 19.56 [
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18 Cr - 10 Ni-Cb [AIS] 347, CAST 347, 347H, 348 and 34BH) STAINLESS STEELS

Instantaneous Mean
Coefficient of Coefficient of
Thermal i Thg;ﬂ Linsar Thermal Linear Thermal Linear
Temperature Therma! fmmitiv ty Diffusivity ific hea si Expapsi ion

{(F} {Btu hr-* ft- f‘{} Lftg hr‘I) {Btu -1 F-{) jlo2 Fﬂ) jlcgsfﬂ) {1 in ft-1)
70 8.1 0.143 0.112 8.53 P 0.00
100 8.4 0.145 9.116 8.70 8.62 .31
150 8.6 0.147 0.118 9.00 8.75 0.86
200 8.8 0.149 0.120 9.29 B.92 1.3¢
250 9.1 0.151 0.122 9.55 9.07 1.97
300 9.4 0.153 G.12¢ 9.78 9.22 2.54
350 9.6 0.156 0.12% .98 9.32 3.16
400 5.9 0.158 0.127 10.16 9.45 3.72
450 10.1 0.160 0.129 10.30 9.5% 4.34
509 10.4 0.163 0.130 10.44 9.65 4.98
550 10.6 0.166 0.131 10.55 9.75 5.62
500 0% 0.168 0.133 10.66 9.83 6.26
650 31.7 0.170 0.134 16.76 9.90 6.89
700 11.4 0.173 0.135 10.86 g.97 7.85
750 11.6 0.175 0.136 10.96 10.03 8.18
300 11.9 0.178 0.136 11.05 10.08 8.83
850 12.1 0.180 0.137 11.14 10.14 g.49
300 12.3 0.183 0.138 11.23 10.22 10.i5
950 12.6 0.1 0.139 1.2 10.26 10.84
1000 1i2.8 0.188 0.14C 11.40 10.33 11.54
1056 13.1 0.190 0.140 11.47 10.40 12.23
1100 13.3 0.193 0.141 11.55% 10.45 12.91
1150 13.5 0.19% 0.142 11.63 10.47 13.57
1200 13.7 0.198 0.143 11.71 10.56 14.32
1250 13.9 0.200 0.143 1.78 10.60 15.01
1300 14.1 0.202 0.144 11.85 10.66 15.73
1350 14.4 0.205 0.145 11.92 10.70 16.44
1600 14.6 D.207 0.146 11.98 10.75 17.17
1450 14.8 0.209 2.147 12.08 10.80 17.8%
1560 i5.0 0.212 0.148 iz.11 10.83 18.58
1550 15.2 0.214 0.150 12.18 10.87 18.31
1600 15.4 0.216 2.151 12.23 10.90 20.02



 dmaiage et
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12 Cr - 10 Ni-Ti (AISI 321 and 32.8) STAINLESS STEEL

Insiantansous
Coefficient of

Mean
Coefficient of

o Thermal Thermal Linear Thg‘:a! Linear Thermal Linear
Temperature rmal fonduitiv ty Diffusivity Specific_Hea Expansi s ansion
{ {Btu hr-% ft- F‘f} ift hr'{) {Bty -1 F‘f) (IO?F?Y) (wg ,';’Y) m?‘n Fe-l
0 8.1 0.143 3.111 B.97 il 0.00
100 8.4 0.145 0.113 3.03 9.08 0.33
150 8.6 u.147 0.115 3.13 9.13 0.88
200 8.8 0.149 0.118 9.23 9.i8 1.43
250 9.1 0.151 0.120 9.33 8.23 1.99
390 5.4 ¢.153 0.122 9.4 G.26 2.56
350 26 0.156 0.123 5.49 9.% 3.12
400 5.9 0.158 0.125 9.57 9.34 3.70
450 10.1 0.180 0.127 9.64 9.38 4.27
500 10.4 0.163 0.128 9.72 9.42 4.86
550 10.86 0.166 0.129 9.78 9.45 5.45
600 10.9 D.168 0.131 9.85 9.48 6.02
650 11.1 9.1720 0.132 9.92 9.52 6.62
700 11.4 0.173 0.133 g.98 9.55 7.22
750 11.6 0.175 0.134 10.04 5.58 7.81
800 i1.9 0.178 0.135 10.10 9.61 8.42
850 12.1 0.180 0.135 10.14 5.64 9.02
900 12.3 0.183 0.136 10.18 9.67 3.64
950 12.6 0.186 0.137 i0.23 9.70 10.2%
1000 12.8 0.188 0.138 10.28 9.73 10.86
1050 13.1 0.1%0 0.139 10.33 S.76 11.48
1100 13.3 0.193 0.140 10.37 9.79 12.1¢
1150 13.5 0.195 0.149 15.40 9.82 12.73
1200 13.7 0.198 0.1s¢1 10.44 9.85% 13.36
1250 13.9 0.200 0.142 10.48 9.88 13.68
1300 ia.1 0.202 0.143 10.51 9.%0 14.62
1350 14.4 0.205 0.344 10.54 §.93 15.24
1400 14.6 0.207 0.145 10.57 §.95 15.88
1450 14.8 0.209 0.146 10.61 9.98 16.52
1500 15.0 0.212 0.147 10.63 10.00 i7.16
1550 15.2 0.214 0.149 10.67 10.02 17.80
1600 15.4 0.216 0.15¢ 10.69 10.04 i8.42

B e e e il
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18 Cr - 13 Ni - 3 Mo (AIST 317 AND 317L) STAINLESS STEEL
Instantansous Mean
Coefficient of Loefficient of
. Thermal Tbm&p 1 Lirear Thml u.inear Thermal Linear
emperatyre dugtivit Dif us‘lv ty Specific s i 2ns ion
(F) mu e~ ,t.‘i f (f 1 (Bty wlﬂfﬁ; ' a1 (10 3’) @?m ft-1)
l
76 7.4 0.134 0.111 8.42 ——— 0.00 1':
16J 7.6 0.136 0.113 8.59 8.54 0.3C :
150 7.9 0.138 0.115 8.8¢ 8.54 0.78 !
200 8.1 0.141 g.118 3.09 8.76 1.32 i
Z50 8.4 0.143 0.120 9.33 8.88 1.92 i
300 8.7 0.145 0.122 9.56 5.97 2.50 {
350 9.0 0.148 0.123 9.76 9.11 3.08 :
400 9.2 0.151 0.125 3.9 9.21 3.54 :
450 9.5 0.153 0.127 10.10 9.32 4.25 :
500 9.7 0.156 0.128 10.2% 9.42 4.86 1
3
550 10.0 0.155 0.129 10.38 9.50 5.47 '
600 10.3 0.162 £.131 10.51 9.60 6.11
650 10.5 0,188 0.132 10.64 9.89 6.72
700 10.7 G.167 0.133 10.76 9.76 7.3%
7sC 11.0 0.170 0.134 10.87 9.81 8.02
80C 1i.2 0.173 0.1.5 10.98 3.90 3.66
850 11.5 2.178 0.13% 11.09 9.95 §5.7¢ :
900 11.7 0.178 G.136 11.20 16.02 9.97 !
950 12.0 0.181 0.137 11.31 10.09 10.66 :
1000 12.2 0.184 0.138 11.40 10.16 11.35
1050 12.5 0.186 €.139 11.49 10.22 12.04
1100 12.7 0.189 0.140 11.58 16.29 12.72
1150 12.9 0.191 0.140 11.65 10.35 13.40
1200 13.2 0.194 0.141 11.72 10.40 14.11
1250 13.4 0.19% 0.142 11.78 i0.47 14, 81
1300 13.6 0.199 0.143 11.82 10.52 15.53
1350 13.8 0.20: 0.144 11.86 12.58 16.25
1400 14.1 0.203 0.145 11.90 10.62 15.9% .
1450 14.3 0.206 0.146 11.94 10.67 17.69 3
1500 14.5 0.208 0.147 11.87 io. 18.40
1550 is.7 0.210 0.149 12.00 10. 7% 19.09

1600 14.9 0.212 0.150 12.03 10.78 19.79
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18 Cr - 18 Ni - 2 Si {xM15) STEEL

Instantareous

Cosfficient of Coefficient cf

Mean

Thermal Linear Thermal Linear Thermal Linear
T ature tivjty Dif esivity Spec if ic_Hea tspapsi Expapsi ansion
fr; gm hr' f2-1 F-1) ,5 { {Btu -! r-f) _mz FS) goz f3) 11_05' in ful)
70 6.4 c.115 0.114 8.87 ——— 0.00
100 6.6 0.116 0.116 8.9 8.91 0.32
150 6.9 0.119 0.118 9.08 9.00 0.86
200 7.2 0.122 0.120 9.21 $.07 1.42
250 7.5 0.125 0.122 9.32 9.15% 1.98
300 7.8 0.127 0.124 9. 44 9.20 2.54
350 8.0 0.130 0.126 S.56 9.28 3.12
400 8.3 0.133 6.127 9.67 9.33 3.70
450 8.6 0.'% 0.129 9.78 §5.39 4.28
500 8.9 0.1 3 0.130 5.88 5.44 4.87
550 8.2 0.142 0.131 9,99 §9.49 5.47
800 9.4 C.144 C.133 10.08 §.54 6.07
650 9.7 0.147 0.134 10.18 9.59 5.68
700 10.0 0.150 0.135 10.28 9.64 2.29
750 10.2 0.153 0.136 10.37 9.69 ;.81
800 10.5 0.157 0.136 10.4¢6 3.74 8.53
850 10.8 0.160 0.137 10.58 9,79 9.16
900 11.1 0.162 G.138 10.62 9.84 9.80
950 11.3 0.165 0.139 10.70 9.89 10.44
1000 11.6 0.168 0.149 10.77 g.q92 11.08
1050 11.8 3.171 0.146C 10.84 g9.98 11.73
1100 12.1 0.174 0.14] 18.92 10.02 12.38
1150 1.4 0.177 0.142 10.98 10.06 13.08
1200 12.6 g.179 0.143 11.04 10.11 13.70
1250 12.9 0.182 0.143 11.11 10.14 14.72¢4
1300 13.1 0.185 0.144 11.16 10.19 15.03
1350 13.4 0.187 0%:2 %}gg {g gg }zg
1400 13.7 0.190 0.14 4 a =
1450 13.6 0.192 0.147 11.31 10.30 i7.06
1500 14.2 0.193 0.149 11.36 i0.34 17.74
1550 e © L T e e T I T L O S =y M~ A S
1600 T G ¢ L A S - = - S
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19 Cr - 9% - Mo - W {15-90L) STEEL

Instantanecus Mean 3
Coefficient of Coefficient of i
. v Thermal ‘hemal -mear mam! Linear Thermal Linear .
emperature rermal ronwif' tivity Diffusivity Specific_ Hea papsi uman o
{F) {Bty hr-t ft-1 F-i} 1ft£ 1 {8ty b~ F- f uU og) 1102‘.‘%,‘ 'IDEpm £:-13 ‘]
70 7.5 0.137 0,111 9.10 ——— 0.u '
100 7.7 0.139 0.113 9.21 8.17 0.33 !
150 8.0 0.18! 0.11% S.38 9.27 0.89 i
200 8.2 0.142 9.118 9.5 9.37 i.46 3
250 £.6 £.145 0.120 9.70 9.4 2.08 i
300 a.9 0.148 n.122 9.85 g.54 2.63 :
350 9.2 0.151 .123 9.9¢ 9.63 3.24 !
400 9.5 0.154 U.125 10.13 S.68 3.84
450 9.8 G.15 0.127 10.26 9.7% 4.85 a
500 10.1 0.159 C.178 10.38 $.83 5.07
550 16.3 0.181 0.129 10.50 3.89 5.69 :
600 10.6 0.163 0.131 10.61 9.95 6.33
650 10.8 0.165 0.132 10.72 10.61 6.57
700 11.0 0.167 0.133 10.81 10.07 7.62
750 11.2 0.169 0.138 10.91 10.13 8.27
300 11.4 0.171 0.135 10.99 10.18 8.92 5
350 il.e 0.173 0.135 11.07 10.24 9.58 !
900 1.7 0.174 0.136 i1.14 i0.2¢% 10.25 :
950 11.9 0.175 0.137 11.21 10.34 10.92 :
1000 12.0 0.176 0.138 11.26 10.39 11.59 k
1050 12.1 0.176 9.138 11.32 10.84 12.27 3
1100 12.2 0.177 0.140 11.36 10.48 12.95 i
1150 12.3 0.178 0.140 11.40 10.52 13.64 i
1200 12.5 0.179 0.141 11.43 10.56 14.32 5
1250 12.7 G.180 0.142 11.46 10.60 15.01 !
1300 12.9 0.182 0.142 11.48 10.63 1£.70 N
1350 13.1 0.184 D.144 11.50 10.67 16.3% i
1400 13.4 0.188 0.145 11.51 10.70 17.08 ﬁ
1450 13.6 0.189% 0.146 11.51 10.73 17.77 {
1500 13.9 0.191 0.147 11.51 10.76 18.46 {
|
1550 S 0.192 0.189 S smsde T e ;
1600 —— 0.195 XS | s Ut TR w0 Y Lusiies :
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ETAS |

2% Cr - 12 Ni (CHB/CH20) STEEL

Instantaneous Mean
Coefficient of Coefficieat of
& Thermal Thermal Linear ﬂtg;a‘l Linear Thermal Linear
emperature Thermal fonduitiv ty Diffusivjty ific_Hea si si ansion
. (F) {Btu hr-i ft-* F-%) 11‘tS hr'f} (Bty -1 F'f) jﬁi FS) 10 [10S Fﬁ) QOE?N fti)_

70 6.4 9.116 0.114 8.81 ———— 0.00
100 6.6 0.118 0.116 8.89 8.87 0.32
150 6.9 0.121 0.1:8 8.99 B8.9% 0.86
200 Sl 0.124 0.120 9.06 9.02 1.41
250 7.5 0.127 0.122 9.11 9.0C 1.96
300 7.8 0.130 0.124 9.17 9.10 2.51
350 8.1 0.133 0.126 9.2 9.12 3.06
400 8.8 0.136 0.127 9.27 .14 3.62
450 8.6 0.139 0.129 9.29 9.16 4.13
S00 8.9 0.142 0.130 e.33 9.18 4.74
550 9.2 0.145 0.131 8.37 9.20 5.30
600 9.5 0.148 0.133 9.39% 9.21 5.86
850 9.8 0.151 0.134 9.44 9.23 6.42
700 16.0 0.154 0.135 9.47 $.25 65.99
750 10.3 0.157 0.136 9.52 2.27 7.56
800 10.6 0.160 0.136 9.56 9.28 8.13
BSG 10.8 0.163 0.137 g.61 9.30 8.71
900 11.1 0.166 0.138 §.66 9.32 9.22
950 11.4 0.169 0.139 9.71 9.3% 9.87
1000 11.6 0.172 0.140 9.78 3.37 10.45
1050 11.9 J.175 0.140 9.84 9.39 11.04
1100 12.1 0.178 C.141 9.94 9.41 il.64
1150 12.4 0.180 0.142 10.05 9.44 12.24
1200 12.6 0.183 0.143 19.17 9.47 12.84
1250 12.9 0.186 0.143 10.31 3.50 13.45
1300 13.1 0.189 0.143 10.47 9.54 14.08
1350 13.4 0.191 0.145 10.65 9.58 14.71
1400 13.6 0.193 0.146 10.86 9.62 15.36
1450 13.9 0.195 0.147 i1.07 9.67 16.04
1500 13,1 0.19 0.149 11.34 9.72 16.65
1550 S T LY CRdeea Q180 . o eRdes s, U el s g 1 e dil

1600 ———— ————- 0.151 esese 0 emeen eeees
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25 Cr - 20 Ni (310SS) STEEL

Instantanecus Mean .

Coefficient of Coefficient of ]

Thermal 2 Thermal Linear Thermal Linear Thermal Linear 3

Temperature Thermal "ronduitiv'ty Difrusivjty ific Hea Expapsi Expapsi Cxgpansion, 4

(F) (Bty he-l §1- F'i) mﬁ hr'i) (Bty 1b-- F‘{) 110 FEY) (1032 FEY) (m:fpin Fe-i) 3

I

70 7.3 0.130 0.114 8.72 ——— 0.00 |

100 7.5 0.131 c.116 8.83 8.79 0.32 ;
150 7.8 0.153 0.118 8.91 8.87 .85
200 8.0 0.136 2.120 8.39 8.95 1.40
250 8.3 0.138 0.122 9.06 8.99 1.9¢

|

300 8.6 0.141 0.123 9.11 $.04 2.50 ,

350 8.8 0.143 0.125 9.16 9.05 3.08 ‘
400 9.1 0.14¢ 0.126 9.19 5.08 3.59
450 9.3 0.149 0.127 9.23 9.09 4.15
500 9.6 0.151 0.128 9.28 9.11 4.70
550 9.9 0.154 0.129 9.33 .13 5.26

600 10.1 0.157 0.130 9.36 9.15 5.82 i

650 10.4 0.159 0.132 9.41 9.17 6.38 ‘
760 10.6 0.162 0.133 9.44 9.19 6.95
750 10.9 0,165 0.133 §.49 e.21 ?.52
800 11.1 0.168 0.134 9.53 9.23 B.09
850 11.4 0.171 0.135 9.57 9.25 8.66
EA] 11.6 0.173 0.136 9.62 9.27 S.24
950 11.9 0.176 0.137 9.67 9.20 9.8¢
10600 12.3 0.178 0.138 9.72 9.32 10.40
1050 12.4 0.180 6.139 $.76 9.33 10.98
1100 12.6 0.183 0.140 9.81 9.36 11.57
1150 12.8 0.186 0.141 9.85 9.38 12.16
1200 13.1 C.188 0.142 9.89 9.40 12.7%
1250 13.3 0.190 0.143 9.94 9.42 13.34
1300 13.6 0.193 0.1a4 10.00 9.45 13.94
1350 13.8 0.195 0.144 10.04 9.47 14.54
1400 i4.1 0.197 0.145 10.09 9.45 15.35
1450 14.3 0.199 0.146 10.15 8.52 15.76
1500 14.5 0.201 0.147 10.19 9.53 16.37
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27 Cr (486/XM 27) STEEL
instantaneous Mean
Coefficient of Coefficient of
Thermal Linear Thermal Linear Therma] Linear

Temperature T mal fmeuftiw ty usfv ty ific_dea Expapsi &pz si ansion f
{7} {Btu hr-! ft- 1 ts f E -1 r-ﬁ 4103 r:'f) (10 rﬂj ga? in ft-1) 3
70 11.6 0.222 0.111 5.02 —_— 9.06 i
100 11.6 9.220 0.112 5.07 5. €.18 1
150 11.7 0.217 0.115 5.14 5.12 0.49
200 11.7 0.2i8 0.118 5.22 5.1% 0.80
250 11.8 0.211 0.120 5.29 5.20 1.12 |
300 11.8 0.208 0.123 5.36 5.23 1.44 :
350 11.9 0.206 0.125 5.44 5.26 1.77 ‘
400 11.9 0.203 0.128 5.51 5.30 2.10 :
450 12.0 0.201 0.131 5.58 5.33 2.43 I
500 12.0 0.198 0.134 5,66 5.37 3,77 !
550 12.1 3.195 0.138 5.73 5.40 3.1 |
600 12.2 0.192 6.141 5.80 5.43 3.46 5
650 12.2 0.189 0.145 5.88 5.47 3.81 j
700 12.3 0.186 0.149 5.94 5,50 4.16 :
750 12.3 0.183 0.153 6.02 5.54 .52 l
800 12.4 2.179 0.157 6.09 5.57 4.88 |
: 12.5 0.17¢ 0.162 6.16 5.61 5.25 ;
400 12.6 0.170 0.167 6.23 5.65 5.62 :
950 12.6 0.165 0.174 6.30 5.68 6.00 t
1000 12.7 0.159 0.182 6.37 5.72 6.38
1050 12.8 0.152 0.194 6.44 5.75 6.76
1100 12.9 0.145 C.208 6.51 5.79 7.15
1120 g 0.143 N IS S Rt et s 512
1150 12.0 0.150 0.198 6.58 5.82 7.55 |
1200 13.1 0.160 0.184 6.65 5.86 7.94 ;
1250 13.2 0.169 0.174 6.72 €89 8.3s '
1300 13.4 0.17% 0.170 6.79 5.93 8.75 g
1350 13.5 0.182 0.167 6.86 5.96 5.16 i
1400 13.7 0.189 0.166 6.92 6.00 9.57 :
1450 13.8 0.194 0.164 .99 6.03 10.00
1500 14.0 0.199 0.163 7.06 6.07 10.41

M






APPENDIX B

LISTINGS OF NOMINAL COMPOSITIONS

VERSUS
APPLICABLE SPECIFICATIONS
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Nominal
Composition Generic UNS
Designation Designation Applicable Specifications Number
T Steel SA-3T, grm KU3100
- SA-53, Gr A K0Z504
Gr B k03005
SA‘d 3?
A~ ggifﬁr‘l .
SA-155, Gr (4 k01700
Gr €50 T R02200)
Gr_C55 (k02801
SA-178, Gr A (01200
- Gr € K03505
- 3 KG1Z200
SA-19, Gr 1 KOI503
r 2, k04002
SA-214 K01807
SA-283, Gr A,B, (XD B X
SA-285, Gr A KOI700
Gr B k02200
Gr C KO :
SA-307, Gr B
SA-325 B
SA-354, Gr BB, BCEBD ~KOAI00
“SA-418, Gr A “KOI501
’ Gr B8 k02201
Gr C k02503
SA-439 k04200
SA-556, Gr A2 KO1807
SA-557, Gr A KO1BO7
Gr B K03007
SA-587
SA-6/1, Gr CASH KOZ801
SA-672, Gr A4S ¥01700
Gr_AS) (k02200
Gr_A55 k02801
o § A'gjsl G!" 35";6

A-85
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Nomina )

Composition Generic UNS
Designation Designation Applicable Specirications Number
C-57 Steel SA-105 ROUIS0E
T SA-106, Gr A K02501
Gr B KO3006
“Gr C K
i Sh-155, Gr kfﬁg ggw
ar RC‘
G Lr RC55 E
T R TG;r IéC7U K03IUI r_
r
DR SA-18T, Gr 1811 K03502
SA-192 k01201
L SA-210, Gr A-1 k02707
i Y SA-216, Gr WCA J02507
N . Gr WCE J03002
L SA-226 ) )
s Si-234, Gr WPAN
W W
SA-266, (1. 182 KU3506
PR T o PEE KO5001
SA-352, Gr LCA J02504
ek Gr L J3003
N Gr LCC 02505
SA-369, Gr FPA K02501
12 0 ‘c:} 1 ﬁﬂm"'
hgsih SI-SIS, Gr 55 k02001
Reblu i Gr 60 02401
Gr 65 K02800
Gr 70 k03101
SA-516, Gr 55
SA-54T, C1. 1 KO3506
SA-556, Br B KOZ707
SA-649, (1. 2 KOS00T

SA-660, Gr WCARWCB

A-86
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Nominal

Composition Generic UNS
Designation Desigration Applicable Specifications Number
C-Mn-S1 Steel SA-37Z, TI. 11 RUZOUT
Tcont. ) o CT‘%E{ i KOABO1
- Gr WPLO/WPLEW ;
~SA-247, Gr 55 TR02202
Gr 60 k02402
55 SA-455, Type 11 KDZ2802
SA-516, Gr 60 ROZT00
Gr 65 K02403
Gr 70 T ROZ700
SA-524, Gr I&1T k02104
SA-537, C1. 142 K02400
- SA-556, Gr (2 R03006
b SA-612
SA-660, ar WCC
el SA-662, Gr A KOT7UT
Tt KOS TO0,
=671, Gr CC K )
Gr L85 R02403)
Gr_CC70 K0Z700]
i Gr_CD70 K02400)
Gr (D80 RUZ300)
Gr_CESS K02202)
Gr CEBO k02402
—Gr (K75 KOZ803 )
SA672, Gr "Cgo K0Z2100]
Gr (65 K
Gr 70 PROZ700]
Gr D70 K02400]
Gr_DBO KO2400
2 e
r Eo K
Gr N75 02503

SA-695, Type B, Gr 35
& 40

A-88






““Nominal
Composition Generic UNS
Designation Designation Applicable Specifications Number
T2 =12 W AL T _SR-155,"Gr 1/Z TR (R1Z133)
S SA-18Z, Gr F2 (12122
SA-213, Gr 12 K%%gng
SA- r K
a0 T TP WY
SA-%, —TKIZNT
, SAAZ6, Gr
1/2 Cr = T/2 NV =175 Mo =372, C1. V, Type T ®13049
: Cl. V, Type O KI13547
I72Cr - T1/A W - 53 Sr-202, Gr A 11737
el A r K
A TCr - 1/2N1 - Cu SA<473, Gr | KI1035
I'Cr -V SA-213, Gr T17 K12047
1 Cr - 1/5 Mo AIST 4130 gﬁ-%ggl_ﬁr g7IBTM
-194, Gr
= ! o 3 br [JEE’B
= SA-372, C1. V, Type A K13047
A 2% KTV' pe B K13548
- (1. V, Type £
. (i1, VIl
Cr - - 51 SASIY, Gr D KIT662
1 Cr - 172 Mo 1 Cr SA-158, Gr 1CR K1l
SA-182, Gr &
SA-213, Gr 112 KI1567

SA-234, Gr #g%gZuglzu
SA-335, Gr 4

A-90
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ﬁi{‘ Nominal
YAER Composition Generic UNS
ok o Designation Designation Applicable Specifications Number
T Cr = T72 W (co.t.) T Tr (cont.) SA-336, GF FI? F11564
SA-369, Gr FPIZ k11562
SA-387, Gr 12 KI1757
SA-478, Gr
i SA-649, C1. 1A k14247
' Cr =172 M-V Cr-Mo-V SA-193, Gr BI6 K140727
SA-540, Gr B21 K14073
TC -THn - 174 Mo 4147 -H 540, Gr 627
TTA G - 177 %o SA-Z17, Gr Wb JI2077
SA-42G, Gr CPIT
I'T/ACr - 1/2 M - 51 1178 Cr SA-155, Gr 1 174 (R (KI1789)
| SR-137, Gr r"’t'IIz KIT577 "
| gg;a‘g' T k11597
9 <213, Gr KIT597
| i WP1TwW
SA-335, GR PI K11597
SA<369, Gr FPI1 KIT557
SA-387, Gr 11 k11789
E' T34 172 Mo - Cu SA-517, Gr € k21604
F SA-592, Gr £ K11695
l TG - 172 o SA-199, Gr T3b R21509
| SA-213, Gr 13b Ke1509
' SA-360, Gr FP36 k21509
21/ TCr =1 Mo 2 1/8 Cr SA-155, Gr ¢ 1/4 CR (K21550)
‘ SA-I82, Gr Fo? K12122
‘ SA-199, Gr 122 K21590

e T R e i — N T TE a1 | i e e T SR R R, N = e . T b d
< a e :
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Nominal

Composition Generic UNS
Designation Designation _Applicable Specifications Number
2178 Tr - 1T Mo (cont.) 2 178 Cr (cont.] SA-2I3, Gr 122 KZ1590~
SA<Z17, Gr WG9 J21890
SA- W é;;ZZH
! SA-335, Gr Ke1590
Sl SA-336, Gr A Ke1o
7 SA-369, g%m:_‘—‘ﬂ?r “K21590
SA-387, Gr 22 K21590
- 3 r
1 SA-487, C1. BN J22091
SA-542, C1. 1&¢ K21590
3 Cr -1 Mo 3 Lr SA-187, Gr Fel K31545%5
SA-199, Gr 12 K31545
SA-213, Gr T21 k31545
%2_-335 r P21 k31545
i - r FH?F?Ia K31545
' SA-369, Gr FP2! k31545
SA-3B7, Gr 7. K3I%45
SA-4726, Gr cPel
5 Cr - 1/2 Mo > Cr - or SA-155 "Gr 5 CR (K41545]
ATST 501 SA-182, Gr F5 k41545
Gr f5a K 3
SA-193, Gr BS S50100
SA-198, Gr 3 550100
SA-199, Gr T5 k41545
o SA-213, Gr 15 qT54%
SA-217, Gr C5 JA2045
SA-234, W oW
SA-335, Gr P5 545
SA-336, Gr F5 41545
Gr Foa K
SA-369, Gr FPS KA154%5
SA-387, Gr 5 S50100

| A-G¢
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“"Nominal
Composition Generic UNS
Designation Designation Applicable Specifications _ Number
ZNT -3 T =174 Mo T ESA3U0-H SA<530, Gr B23 _
SA-640, C1. 1B K24040
2N - 378 Cr - 173 Mo 4340 Wod. SA-540, Gr B4
I SA-203, Gr A k21703
Gr B K22103
-333, Gr / K21903
SA-334, Gr 7 Ke1903
SA-352, Gr LC? 0J2506
ITI/ZN SA-203, Gr D_ K3I718
ar £ ~ k32018
_SA-333, Gr 3 K31918
SA-334, Gr 3 TGRS
SA-350, Gr LF3 K32025
SA-352, Gr LC3 J31550
SA- FRRCAS WPL R S
JI72 Ni-1 378 Cr-172 Mo-V SA-508, C1.4/4b Ke2375
SNi - 174 Mo SA<645 ¥AT583
SA-671, Gr CN Fe i
T SA-553, Type 11 RIT380
9Ny SA-333, Gr 8 TKBI3A0
SA-338, Gr 8 KB1340~
SA=353, Gr 9 Ni KB1340
SA-220, Gr WPLB
SA-522 K81340
SA-653, Twpe | K813.0
TT1727571 - 172 Mo SA-335, Gr P15 KI1578

A-95



Nominal

Composition Generic UNS

Designation Designation Applicable Specifications _ Number

17 Or AlIST 403 SA-479, Type 403 SAU300™

12 Cr - T A1 AIST 405 SA-240, Type 405 S40500

[ SA-268, Gr

o SA-479, Type 405 S40500 -

13 Cr AlS] 410 SA-1872, Gr Fba K91151
SA-193, Gr B6/BbX 541000
SA-194, Gr 6 SET000~
SA-217, Gr CA-15 1150
SA-240, Type 410 SAT000

= SA-268, Gr ipzlﬁ 54

SA-336 r ba K91151

WL, e SA-426, G-r Eg(z.§15

i SA-479, Type 410 541000

S ATST 416 SA-193, Gr OF 541600

, ATST 4105 SA-240, Type 4105 41008

I3 Cr - 4N SA-487, C1. CABNM J91540

180 ATST 479 SA-1B7, Gr F429 SA2900

e SA-240, Type 429 S42900

5 SA-268, Gr 542900

16 Cr - 12.7-7 Mo AIST 316 SA-182, Gr F316 T31600

LN 1 SA-193, Gr BEM/BEMA

L i SA-194, Gr 8
SA-213, Gr TP316 $31600

SA-240, Type 316
SA-249, Gr TP316 T3

i B00
SA-312, Gr TP316 S31600
SA-320, Gr BaM S31600
SA-J3¢, Gr FoMm

; SA-351, Gr CF8M J92500







“Neminal
Composition

Generic

Des ignat fon

6 T 17 N7 M- N AIST II6W SA-T87, Gr FIT6N

Designation Applicable Specifications

] 16
P SR SA. N (13
(RPN J— SA.:T . 6“ ul! w__.
il Pt - o, Aashs }u' 3 r > b
P S ——— 751" 6 " JJ: o 4
LTSN T SA ON/
S 23105
e e r 16N 3
e 479, Type 316N S3I651
7 ¢r ATST 430 SA- r - TR0

176 - TN - T Cu

10 -5 K - T M

_SA- 531500
Etr - B Ni ATST 302 SA-240, 1 302 530200
o SA-479, Type 30 30200
s ATSI 303~~~ SA-I9%, &r BF /8 cT0700

.EI'J :
s “SALIT r B8 /8 530400
I T SA-213, G P304 0400
SA-Z24( pe 304 0400
.b“o L_‘-’t Jé 530400

Ry N M S N N L N T N N P T —

A-98



“Nomine !
| 1mmon

Designation Des ignat fon

Applicab'e Specifications  Number
, G

UNS

—S30800

A-99
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“Nominal | "
Composition Generic UNS |
Designation _Designation Applicable Specifications Number |

IBCF - I0RT - JATH Tcont.) - FTPIETH 3709
. SA- : g

A-Z49, Gr TF | 5;3]'[7.070'9:“. |

“7

AIST 348

L

A-101

L e e i e i e el e e L e
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Nominal
Composition

Des gnat ion

Generic
Uestgnation

L!}El’f_: JUNT =T

“ATST 321

e e

S— ———

321H

18 Cr - TI'RNi

RTST 305

80 - 13N TP

AIST 317

f—

—AIST 317C

I8 Cr - T8N -75i

XM-TE

A-102
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or Class Designation
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